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29 
29 



36 

42 



C> 




13 4 .JUUL1 

15 a^ij£l OUjUl pfei £ljjf 

16 o( — ojWl ,Jai jjk : JjSfi »i*4». 

23 ^1 — wall *lTJiJt : yV*H d^il 

24 ^LvJlfrlTiJljJ^-l 

25 ^U^aJl P irJJi aL'U -2 

26 ^*«Wl *lS*"JUlj ^UJl clTJJl ou j^i -3 

27 (^IaJi ftiTJUl) AjTJUl jJaJi ^ -4 

8js— >l ( JiJ» : viJUkll d^-il 

«ji — ^-\ j»Jiijl i_Jj yu - 1 

31 Sjj-jLi ^1 j-C* _2 



s>__i-l ^JjJi ^l^. -3 

42 3 M„» i i Ji olSLiJi - 1 

43 Sjifi-i |JaJij VaJI cjISLjJi jy «j}b*vi -2 
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46 
48 



44 <£L-JJ) ,^1 jkll -3 

46 <Wj*-«tf 1) 3— hiJUsJi oU>dl pJtt : ^uM i^Jli 

3 f. ^aa l ol^jj^Ltll rtJau PjQ** ~ 1 

50 oljlj aJl 8>UU* plu : ^oLJl d*«JLl 

52 ^'j'j — *J' Sjjl*< *Jij oUjSC* -2 

54 2 spUJrl oljI^Jl SOJLv jjsu -3 

56 S-JI C\ htf p!ai : gLj! d*4l 

58 oM»l mII ik\*A p&l :cj *\i&\ d*4l 

61 asj^-l JU^Sl OUkw J OUjUl jja] 

63 jL_«pty ol oti-t tj iijb^l OUjWl ^ : Jjty d^-ll 

69 *-0^?' ^-J 8 ^J ^p?' «^jW» (^ : ijJ^ 1 ^i-*^ 1 

74 3 jjb^l oUjUl piu : dJlsJl c^l 

74 3 .jli"J[l oL.jLJlI pJU \f\j fj**« -1 

7g c*i *>~U a^i vU^y a^jsuVi -2 
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b0\ &$) 

103 (|Jb)( j**-*Jj JJ4j IiUlf (JaJl fcJaJ : Jjty vWl 

104 2uUJ| jJaJl 4,!>J UU^I ££iLil -, 

1 14 p JaJl p-^ajj JjU f^fi* - 

113 r-JfeJl Jl* j»j*f - 

120 p-JaJl j, B**fl!j JJUi gfUj 3L-UJI pJiJ 1 *j>J ^ «%J| -4 

126 lr*j*\ olojUt ,»Jai ,^wkJ HJLuUt J*ud» : gjlsJl vi^i 

126 Ad-Hoc ,-oWi >ju - 1 

127 ol ILjJI SJLpli ^PrJli J^JL« -2 

128 ^ „..>«H JSUl J* ju -3 

128 Ji -Vi Ji jA\ ^ p^di >ju -4 

129 u — Ip^II JI Ji-Vl ^ j^^Jl >J^ -5 

134 oL_*jl*Ll || — laJ ,»-ws3j jjjkr 3-*^ : dJlall ii.#4l 

135 OL— «jJUil pjaj jijai pAlL* 

135 j, laJl 8L** Sjji a^tfm :^j( 

145 c^j — 41 JL.Ija aU^. 1-1 

158 p—JiJl jJUS U*. j* 2 - 1 

169 * JaJl p-ywaJ 3i>.yt 3 — 1 



J.I.I'. I.. '.IJHI.IJ.LI.il J Hi J.I I. I„l.' 1 1. 1 l .l .lll .'.l., i|. '. II l.l.Tl 



177 jJ&Jl p-^aJj J-l^ U*P () SjJjU J-ljJl 4 - 1 

179 J-J«=H ^ 5 - 1 

183 jL_^^ JiU^. 6 - 1 

187 J-^pdnUj, 7 - 1 

191 ,. — ^IjJj^i^^.8-1 

194 ^H^ 1 r*^ s : ^ u 

196 *-J&^ VjjH : lato 

199 jJaJl.j^-tfj j^otja 

203 Jfl »jH J*JJ otiak* : JjSl £j*JlI 

206 £>' J W* J^ Olkk24 : yliJl dj*-ii 

208 oUUl jiJu" oUaJait Jb* ilii -1 

208 DFD f — -j a_*> J j^ V) -U"^ . J^ - 1 - 1 

211 JL4.-2-1 

213 DFD oLjLj j— ku J4^ p-j J* Jl^ - 3-1 

2 1 g oi )Ul j»Jb- oiWaJi J^ Jbi -4- 1 

2 1 8 ••■':j - -' ^ * DFD oUaJa* ^ ^ Jli* -5- 1 

222 OUUI jiJO" LuUaJa^ ^V "2 

225 oUbUJl - "i-i J ~&\ &\3akfi : £J»sl» vlW 
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245 



225 JLj-iUSll oUJktfilj <*Aij*3 

23 1 otf%Jl - fcj~<Jl oUaiai* ^mj J* iit*\ -1 

235 (E-R)olW^ r lJb^-b c^Ul **& J* *h\ -2 

240 ol Jl»J» j*»i*l5 : g\J\ d^lt 

241 ^ sji ^i>^ ^ ^m - 1 

241 ^l ;LJi isyM t^. -2 

fflPO 

250 J— ^ M/" : o*>t-Jt i*4< 

250 J-iLkiJ^'i^-l 

253 fUfcli J-Ji^ -2 

255 Nassi-Shneiderman -fa — si^ -3 

258 Warnier - OrroU4^-4 

259 Pseudocode JaJbtaJLi UUu 2uj*JJ\ 2LJi :^LJl d^i 
263 «>■» »j oUU*J\ tAr^jS : j>*ts)l d^t-il 

263 J—J^aAHijJ&^l-l 

263 *— JOl ^ jj&y cAtjw* 1 : 1 

264 *-j£j.l «* >1& V 1 ^2:1 
267 Jj-$\ Jji-w -2 
269 j^> 5^ -3 
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272 cJ_jJlj yUail JL^aJl oljjjinj oLLuJl l ju*9 J j- -4 

276 (CASE) v>"^ fUAs-»i* oi^tjJi <L.>l» : g*isJi £*J,i 



4 "^ ' 



279 JUflflfl ol£*Aj oUUl oOPlS p#*fi3 

281 oi — syi 3op\5 p^i. : Jjty d^-li 

282 U — pl^tj u^Lp : oUUl -1 

283 oL^Oil £jjjf -2 

284 oL^lil ,Jw -3 

289 d\ i\J\ opIjS 5jbi ^Oaj : ^lall £*4l 

289 oi ;Ui jlpIj* Sjlii f UaJ olpj* -1 

291 oL_jUi opIjS c iU -2 

291 ^^S^ll^ 

293 y^-iJl jrij^l 2:2 

294 l/ __a>UJi 2-^13:2 

296 Ot-jUl 3j*L-5 OlJly p**2 : dJlill d^< 

298 ol— jyt cJ* : gljJl d^ll 

305 a pjjll OULJI apljS : ^tf-l d^Ul 

308 J« *#* olSLi. fMrk^r i^Ull C-*4i 
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308 Ji ^i sSCj. fj4 i, -J 

3 1 1 oi — ;Ui oVUu-i olSLi ^ijjt -2 

311 :L_^JltfLsJl 1:2 

312 JL^iLL-HSLiJl 2:2 

314 a-jy-i aSC^sJi 3:2 

315 LAN tf — UM jUaiVi *<-& -3 

3 1 6 WAN b -IjJi ujai iCi -4 

318 MAN j, sij^t uk* aSLs- -5 

318 o-j^jVi iSLs. -6 

321 aobjl OU>l! ^ jjfajj (.^wtfj J*U o> 

323 ^-o^l OUjUl 

5 — ?r "LJl {jQAa -1 
2 9rO*JI jy$a Oljjy4 ~2 

£— lljJl JJrl OliJj i^JLJl -3 . 

327 (CASE, 4GLS) g\J\ JJ.I oUJ ox ^JuJi -4 



323 
324 
324 



329 
334 



rJUdl J^U. -5 
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337 Outsourcing iL^Use^t j—jaj : ^i*lt d^li 

337 2 iaU»"yi f j^i« - 1" ' 

338 JL_^L»yi vj-pj U>. -2'' 

342 OlSJasJl g-al^j ^ £. OU^Wl fju jjjlaJ : iJlall d^«-il 

350 

350 i_<>VloL-ji J Ul | JiJ w U*,U J Jl f _ HJ L.-l 

MIS i-j.jI^i 

353 MSI 3 — ob^l ol-jLdi j^i jl^j ^f -3 

355 MIS *k— ui JLp vJdi iisjl -4 

258 ol iUl apijS j-ij ^ISj oWj*l -5 

361 J *^i 

381 a—j^l XA13U gplJLl 

382 t-Hj&y fcdUb ^1 
385 OL^Jk^iU 1»J\5 
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aji -jV 1 ^j 1 —^ 1 * ! j <l -^c. J* — ^Vj ' ^Ua^A-Jl v £>*" L* 5 " i^JJ-i 

. ^ iJij j^IjJi Oytfi abU*i ^ ^lj^i 

^JaJL , i4_iiJUu ^j tComputer- Based Information Systems 

L_ ^»«_Jj >-*3j jS-O" C^* ^'j .(MS) JiJ^V 1 OU>il ,JiJ 

a__ s3 -U ^_-» l—ftjijjaij l«_ ptI^I a — ^ £j fJkJl oAa j*^ a^r - ^ ^LJl 

i^., -Ip a ■...^■^ ill j a . ,,;a:)lj ^Jaill j5L-il a^JUxLi <d^yaij v>l^Jl JjbJ c <Jj*\ 

taj— AtiJl j -J a_J j\s*uS S lij J__JbhJi j a JjjJl j — . j — >-lj (jji^A 

JjL_uj i Sil »f a j^ISHj a jaJLp a_^ *• «u* c~*»j c£JJl (_y"Jl Ju^i^lj 

{4 p1>L_j 4 a ,«1t*U L-Aibut (MIS) i(j i*yy— j±i oi— .jUi f fr. 

j^-Ji cjIjaVi a_*-ijij f feift r _~wJj J,,jl4 oLJlSL_i| a ir\ju> jl-j^i 

13 
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^Computer - Aided Software Engineering oL_^J» * .jua 

obj — ill J—*" SL-Jaij <-jl :£jl 1JL* ijJt JL* it*-Ul J jU- 4 dUi ^P !>Uii 

i_.jb^(i oi — «^uii jv-jij (jl — »w. ^ jr $ i^ija ^ ■yi su-uty «L*^Al 

<_j!_j£JI U — & ot Jj — SJt j — So:, ii~£ 4 fjidl jt-^ajj JJL£ ciL— _j ; (MIS) 
JL_!jb^l ol — .jkll ,»_JaJ J — Si- owjlJJl JSo' Uf»j lJUL. Upisl ^L* j^ 

(,) rt laJl (i — j~v*J_j J JL^ J — HJ- ui -ijloilj ^jb^i f jW ^M*' t^ V-jV^ 1 

Ca H^wJil Jl v'^-^ 1 <— * J*. ' •** • **-j^ oL.jl*il jJaJj vj-^-» fl— St 

jl— k^l L^jUpL a, -_^l a ijb^l oU^Ul (JaJ oUL-k, jj-iill »tjJJHj 

l) 21 .j*\ C,l_>il p-J* £lj_jl J-jf f fe tf JUl J,LSJl -jij^Jlj r UJl 

.LJjij L..,l< iUaVlj Jilt 4JUpS|( aJaJjf olfl* 
1_JLpj 3 — ijij Sal—. (CJL_i- <<} j_»j J__5 0& l)I cLj-UI J^tj 

.Jl sJlj £*ll JpuUl IJl* £ IM 

2000 
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•? <» 



mM 



I CiUjkJI ^ £l jj1 
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LpjI — -Oji — jjJa- ^5ljJi ^ oiT Computer-Based Information Systems 

. jj^j^aiJ-l 4j>rj ,|JLp iju^lil ^J-UxJl JljJ» SjUJLI LjPjJJ 

J__5_j . jlj*iw>lj Sjj)aS«j Sj>Jw«j laJli CjIjJLs oli oJbJbr ^j^L*- jvJaJ C-j^Ijm 
3 «Jiiil J^P ^jkj * J^V' J** ^*^ L5^ ^./^ *JJ^4 (d*^ *^ Jh JW^ ^j' 

LJlUsJaJj oU^Udl L*jJj^ lyT fJ> ^ I oUkuiJ U*JI JbJuidl oljb^l 
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L« — >j i aJUJl 1$jqJI&j i_jj^U-l oUjau "AjijJ^ \^j, SjuJlp vL-V c^Ul J 

jl^*; — *lj jJaJl Lsr^LSj JLp t^k (^Ul ^*i«il ,^jJt Jj»Jl Ji*j ^ 

•£ — !l (ol iLJl (JLp j-S'jJI JiJ _ji) oULJl JJuiJ Jo) jj^Js> {J* A-^A Ujjiaj 

Sjli^l JL-j* £ V .j__-.U-1 <^L_ya; Jjt j^j l» ^ JjS/1 JLLtll *U» lioL- 

£_Jl (Ol .jUj JLp j/'jdl jjii jt) oL.>il Url*. jjii j^ Jl c JU^Sllj 

js—fj oy — i 4 (MIS) Jl* oLju-JI aip j) oyojlj oL~-J> _^-ljt ^ cJJU 

oL-4^ ^ l—iUgaJj (MIS) 3 ij^V 1 ^U>11 jjii jj^ OlSj- 

tbty t5js**« £»j_> ' ***>d* joKj £.^ ilft-^ <$ U*»L> <^' £_l*dlj jL^Vl 

r-l ^ \ i\j oUUl J-i-SJj U-Uc.j^J oL.jl«ll (Jaj'JUj (I j . jlyiUilj 

p pjJ ^Llt JSLiJUj ySjiW ^> t) Mj^>lj ^1 SajA-l ^ oL.jUl 

C—^^tj .(JL-aS^&Jlj V^"l>— VI) >-jJij IJL-JI Sjl^V 1 *^J ^ 

^.JLp >_T>I J2SI l^Jw jilj c^JJl c UJlj (DBMS) oUUl oply Sjblj 
.otjlj all iUSl 3L1--P «) SjSj^j S>L- Sj>^ ^L-S ^L.>^ ,JaJ *bj >„>; 
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Decisions Support oljI^—JiJi lx>\ — ~. j, — ]u 4^-jJl ii» ^J* *.L. cj_,$Jai 
- so yi ui-iSOl 4*-jJl oli Vj^ 1 oUjkll jjaj ^lyf ^f oj-tT Systems 

(^ Jj ■Jrjit 3- o-j^l oUy*ll Jai jj)sj r i j£ J 3JLajw Sjj-**) £<*<*-! cjIjI^aJI 

c -J ^fljJl j) y* DSS oljlyJl oJiilw ,Jii of *Ji»-^ £• .(1) fSj jCiJl 

I J ft t5 JLp j.L) *-«-s<3Jj oljIyJl il£l aJL*P yi *>rj2 5jjbl oUjLw Jai ,yi JS\ 

«^l ^Ij jf 3 .pLJtI o1jI_,aJI oJl)L~» JaJ jJLp >■ Is^-^t ^j-ij (J-Jaiij .i-JJlAl 

i_Jrl*i a^»^i« o»L.jU« (JiJ UjLspIj Groups Decisions Support Systems 
tt^*Jl %yi>y 3ldLl JJbx^ <v«il Sjb^l jij Lg-i il^iio /^Jl S^pLJ-I oljIyJl 

J JUi_j 4*-lj j uJJaS <^T . *UiSLft jjp _jf 3J£La Vi 3*Js> oli ailp Oj£j /Jl j 

jf J jjJl jLi^lj If^f 'aL*\A\j Jj'IoJI JjU-I ^Ijiis-Ij UL-tj %J&&ll ^Lp 

. 3-JiuU v--iSHj J^iVl Ji-I 
oOJl — w^t p — JaJj DSS oljlj... „ ail SJIjL*w4 JiS ^uj <£j* yVl (iyJl 01 c^l 

lidjlj— iJl il £l oLUp y-\y J53 SJliJl f*> $ J* GDSS £?*^ Oljlylll 

J iiJ — IJlT ,_,- — J j—^Vl UjI ttfli JL^ () Jo-~o JyJl IJU Of JwLj JlSj .JU-Jrl 

P — pu; of GDSS Js* V-y 1 oiijlw |Joi £^9%«s i ^ii . oU^JUil L*yy& 

0L_So:. t^jjj JaJl -^ 0i» toljlyJl il^l j ^w U*p J "yfcjpl JiJl " JsLiJ 

Ojji^-^VI J-^— l>Jl 3 — «Jbt J UIT 0j5j ^J ^iUJl opIjSj oUUl opIjSj 
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Neural 
Computing 



Expert Sj^jU (JaJl 
3 ijxll 



ul* - to .J Jai 
'yill OpIjS 



Artificial ^tuoll plTJJi Ji» 
SIS jfEIS 




GDSS / iuUrl oljIjiJl SoJU-. fjai \ VyliUlApIji 

DSS 

Decisions cjIjI^ 
OAS, MIS 

oL.jU.1 

Information 

TPS 
Data ougi, 

OUjUl (JU jjk? (1) ,3 j j£& 
^ JL-Jijk Sjl— » cJ>2-l ^Jl 4~-^ ^Jf^ 1 **d US' S^Uirl oijlj-W SOJL^ 

C5 Ip j^i i)o2i «y JtisWj Artificial Intelligence ^UaJl •tfUJt Jju- 

. Knowledge ttyAJ ■> *is*JJi ^ j/^Jl J) "olj^lj o»u>U" 
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Jfl^-V $Jl Knowledge-Bases ttjJJ ^»y (Ja j -*k Jl t^f ^^V 1 ^J 
a /.i Ml a jjty 1>Uj oL-*~Jl ^ t>* J^^ (JwaJl -^Ai W js^ 



GDSS, Jl. Sjb^ SJUL^. jjki uy ^laiVl jM J* j£ j& o/SlUftl» SjjJj 
l_-^>£j -. t ^ j" UT . ^pL^JI »VT*jJ» JOJl* -y UVll jJkMj DSS, MIS 

J t£. <^JJI (PCS) jij^jTjj^i SjjJ j^k oJiilj $Jl aJrl-il Ip^-j if\ All 



. dJ— 4«J 



-5, jjj^jlT «>$*-f ^ 2L5L-S. a~j oli oUjlaJL. ^1 ,y> U a^LvaJlj Jlllj 
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jjsc\\ U* JT $ j^il J& . OU-Vl jjaw t) iPjjll OUUI JLPljij iPj^i.1 

' f * 
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cjLj^ j JuULiJi jlJU; ^ fc* 2000 £& <*3ljJl ^ y> ^plwJl ptfUJl 

t tjjadl £ oL.>J ifoW Jj coli ^Jl oL^bJI ^ JL- 400 j (J^Jlj iilj^V 1 

a_^ =M I j I y> { y-[^ai\ *lS\Ul Df Jl iiU^L . jL-^l 1,^"^ 1 J** ^ A? 

. ^jJli *JLi>. ^UdJl »lSUJl ^ J**- c^jJl yVl liUjtfj 
<j3 ij_»y {-Pi — WaJI f.1 TJJl 0t Jl Jaii JJUutll si* t) juSJ Ot ^sj 

(428 ijJis- j) Aristole, Plato, Socrates j*>Sll u-^UJl Jl v~JLAJl aj^JU- 
Bertrand _> (1561 - 1626) Francis Bacon ^ytt iJj-JLiJl Jl_, B.C.) 
Jl «jji_j£ iyu IS . (Logical Positivism) — j <->>«* t> f^i c^-^l Russell 
i Logic jkll i Computation V» jJ- 1 : ^ cj^U a£>C J:>U -y. oLH.^1 
j,j-*S\ ^IL-JI JL_i ^_ U tr «,b </Jdl ^Ij t Probability *JU^l hj^h 

Babbage , Joseph Marie, ,y J^ ^u <->j~,\J-\ i^ju* Jut ^j 

jj — J*; ^ jj^Tj Nathaniel Rochester , Howard Aiken , Konrad Zuse 
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Cj 



£__-. Jistfljdbj cjIjUJI $ Noman Chomsky uJU- Jl ^IwJI *.V5"aJl J«- 

.-i^-*! UJ iy>L» jjJJI ^ f*ji*j Hermann Jii*t ^ ( _ r iJi pip ^j^ ^jj 

. (Cognitive Psychology) j (Behaviorism Movement) —< 

t) 4— i-JaJj ^L-i^l *IS"JL1I 2L-ljJb iijJ-1 ^y^b V*^ 1 ^J-fr^ 1 *>• 

jl I Jl j 4 Marvin Minsky (M.I.T.) j * J lUi iJ * <3 

Ijj l^J jU^. j-jT Oj>Tj . . (Bell Laboratories) cClaude Shannon 

. Dartmouth Jy *) ^UJl *^b Aj*-'-^ 1 

L_Tj .Artificial Intelligence C -,J1 ^U *ilU< j-y j John McCarthy 

.■^Tj Bertrand Russel j Alfred North Whitehead JJ & c^-tf ^Jt 

i_.,<yu vi— *V ^j 1 — ^b ^b>^ ^ ^ ^ «* g^ 
tt^i jrts- aiL^b M» SJ ^-> • Knowledge Base M» s ^ ^ * 
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. If . . .. then *-~i*Ji sopUJi ^-L-i Js-j 





Al 
















Natural 
Languages 


Robotics 


Perceptive 
Systems 


Expert 
Systems 


Intelligence 
Machines 



^J^s *«jj ;Lw» jM olSLiJlj Sj^J-l JiaJl JuS"idb JaJl «JlA rtjbt ^ j 

J — £4 J tij*l\ J&\j jjajj ^UaJl j.lS'JJl Ji- oLL-Jaj" ^ UjjP j SjjJ-l JaJl 

L^iJlJb- J) Jjvsjilj 33^*11 oJL» ^ J-.Udb l^fi' •Ap^I jjj^ .2 
L$__J* aJiibMj l^o^j JuTl^l :ULJ^ =M* sA-s*^ ^j^ J~*H .3 

.o!)\5lill J>- ^ UjUiu-lj 
J — IsJl JTUS^ j^l4> v«kJlj a-JUJl.o^j UyuJJ Ji4^l jUiiw-Nl .4 

Sw^O^r Oljj^j lJjU* jjjjaj jf jjjj .5 
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Artificial ^ — -~A &V — S"JJ\ j± — , ^>\J\ j-^dl -Up ^jj^ t y 

a — jL.jl*il Lsr^j^oJi jja» y^m J*.f ^ ,iUij a^V 1 jf Natural ^s-Wlj 

dj—^i ov — >■ $ More Permanent i*y.^lj tJw*a (Al) ^\^A tlS'Jii -1 

. OL-JJ U»^ ^L-J^l *IS"JJI 

Al Offers Ease of l /L-*A\ t.\ SUJl <) **^l jSj j-Ua-i aJj«- -2 

. Duplication and Dissemination 

. CiJisi 3Ll^— .j (^PLwaJi ft^JJl ^j£ SJlSl»l -3 

tej-sj tijt ~> A 1 can be Documented ^pU«JI ttf'-Ul j^V V^l ~ 4 

. As***- t>* «>• 
. jUi^l tlTAllj L-L5 j>Sl SIp^-u 2L»Jj (If J-io" ^UaJl ftlS'AJl gl*^i -5 
^h". ,.*< U fcjO. jviil Sjj^ Wj f If jUl j* ^UJI ptf'JJt <4*~iJ -6 

. ^LJI ^ S^jT tey>*S. ■&>■ jt iwiP • jUl 

( sr -**W) £l -^ '^ ^lilT Jit «^Jl >lTJJl pj^ai , i>tj -7 

; ;fl ^-Vlj g^ljj 11 frl^A jlji Ifri Olf" S^.AP o^U ^L^Jl SU-1 $ ^ryj 

j_^Vi a i<> vij^j r 1 ^ 1 e^ * ^ ^ ^^ '^ ^^ 

Sjl^op \ \ y Natural Intelligence ^i *^ Ott tdUi £._, 

: ^1 V JWi J*- ,> l*> f& * ^^ ^-^ > ' u J >* 
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<^i_Jl ^\^\ ftlTJJl ( _ r £p Js- Creative d** ( t ^~M) t^V 1 etf^.l 

"il Jj—^- 4 U_^ -h i^V 1 ^j* 11 S— ** ^ -^l yf**^ 1 ^^ C^*"* - 2 

. j,j& (JlA Sju~ gA,\j, j*** VI dUi j^ jy ,/^ »^^t {J*=~i 
^U- ■■■: V U* o!5^Jiil J>- ^ JU-ljJI SjjjU, £L~^I JiJl ^-Ul fO*s«* .3 

»L4I : Ow-Jj uft*L4' y^UaJl ^JUt JU t) MtwWl oUjjdl ou^l 

g,l «J^I £\ »JS\ ^\ £ <i>l «jl** p — JsJ |, — j^-vflj ^—Ip J — wy 

•^Jl Ujjal\ ^/M- |Ju >L4 J^ J*jy *Ulj . Analogy to the Human Brain 

. Logical Analogy £^aJl U J-*> 

JJ ( fr: c!J lij L^Ljfj JUdl UUJI ^>l ^Jiil £. U Jj^l »UVI 

^l ,J\j )• I «Jl j i {J -1* Feedback is— &J1 u+ifcJl f j«_i* 

Jul ...Vb 2U*li-l aijbl^l S>,,Jl J ;l~£Ji V***" pU*s-.lj Robert Weiner 

. oljJUaU SiUail 

^ l_jJi ^—^ J T f is Weiner —1 V-^M M** hj& J* bbi-lj 

Jj_^>. 5_^,>j fuifcf Walter Pitts ^y A> Warren McCulloch yprjJjJl 

Ol—Jja; jjk» ^ ji\ jg\ U. OlT /Jlj 2ulJU -UjUwI-1 ^ijlsj f- UjJl J*Ji ijJ-S" 
1 1 *Jl J i ^ 1960 Ai- L3 ^JaJl «^* ji_j)aJ <Jj* -** J l«i* . (jP-U-^Jl 9. IS'JJI 

Phototlectric i_«U 400 ,>■ OjSo" arf*U Jy ^. ^iJl Frank Rosenblaltt 
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^L-waJl t\ — TJJl jjii jjkzi fUs»^l jai-Ij . Jl£ityj JJL-jJl iltjil ^Jit...7 

«!__* Ojj JaJj t jJjs-^U (^'jJ 1 J~M J^» «i-S»*j ^ gPUfl3t frl^AJl Ji- 

j, bJl W* cjB ^« If .... X Then. . . . Y *ij^» SapUJi ^U ^ dUi j 
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ijj~\ ,»Jidl u»ij*J -1 

. iSjy& il\ Jj- (^ V^V 1 *-^" 1 2j>r.Ld p*~A* jjti*^ g^S- J* 

jt cji-J-1 iilj^lj j&B j i ^jUJ^II jfcSU 3*^*, JU; jtJ-l f UaJl j&ji t j^-T i>*£ 

Expert System is a computer program designed to 
model the problem-solving ability of a human expert . 

J^ju -VI 2 ITj Knowledge Base 2 iyi\ *x*\ * ^ — « J— S' 

.Inference Engine 

£ Jl Uiljdl SjyM JUJ j) a^uuLt 3ij.il J* <-£j^ Ujti 3JIP15 

jJLLU ^JLp JUAvaAiil Sij*!! «I* J^-Soj . s-l.^-1 "**y*A j\ j^-\ Uj s 4J**i f jk 

. Relationships olfcUJlj t Concepts p*»liU c Rules .u4yJl c Facts 
Knowledge 3 — v* £i — *> ^* Inference Engine J^l Ja^l 3JT 

^ 3 ; jjaIi aijjj.1 *a 5Ua*il iliCtil ^ 3j»-Ldl oltjJUll SjjUjt. ^jij Processor 

. sJLiil oL^jJlj oU-lai-iVI jLSiilj (3iyiil SjlpU 
: ji.sH f Uiii Jj( U& ( 2 pi; J£a ) JUI J&JI Ji^ 
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Expert System 





Knowledge 
Base 


Inference 
Engine 





jj~\ flliuU £j\ lakt- (2) pi j j£A 
; JL_pJl1I jl &ty (Oil J* SjJLSil jijL-l fUaJl dJUbr. cJjll ^ ^ _> 

* 

Sjj sU, li^l jJjJ fc-ljll l^jiJJ jfeSl-l f Uidl >ji i dUi j* %i* 

Sjj **j JljjiJ JL>^ Oj^l Jki j t 6L-Jlj ^L^U ^2»jp 0j& Ji ^ ^^V 1 

jlj S)t ^jij *Ul Jp SjJjLl S-~^J VM?I J^'^ '^J» ^ •* Ci^V 1 

L.-P^jil ^Ijl— -=p!*J ^j JjS/1 **j^ Vli oljl^ jtfH ^1 Jrf- ^ 

^ J II jlytfl 2Lpj3 JLp LjIT jIjJ gJlj jlytfl il& IW- J ^ ">J J J^J 

jijjji auai yip yjJ^j Sj-tf jjsl j*u f ifcii J*£ i- ia*j .«^m 
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3.,....».g.U j*f\, :.ll j— i'ii l»frull j^l SJb'li oli SjjjU fjidl J*£ l?j 

:2 JUl 

iij-J t opI Sslt fe^d gjl^V' Jfc* 11 l**Vl» *V^ OlJLSi i&J^ Js- .5 

j i__- j aJL1 tf J«Jlj ^j-il ypjJl ^l>Jl jjJb^d ^JJO yjJdi (j^Ul ^1 ,6 

.Expert is Expensive ^L^V 1 
J_^ L$— i j iji. yJl ^Jl jiiy Jl (^LJ^I jJ-\ brU ^p (j^yj^cJl .7 

Expert Systems Structure 5jJ-l jJaJl J^ -2 
w — pa; s ^l^u. a iy^ j .. jj J-\ ^L-JaJl o^-^o 



J sr^i 5 L.jl> I j fli J Oj £ Domain Knowledge 

aK_ilb 3_*%Jl oli oU>dlj jjiU-i ut .(LTM) Long-term Memory 

>_i-i j*ai j^r uuf (iL>uii s^riJJi) j»Vi ij^ if\* $ o -^a jj-i x^y^y 

^ nil j fj-g-iU <>^#*" /r* W;',rt»lj oJUaaj L« IJlaj .TcjhJlj Ul jxJJ iw..j. ? ,>.Jj (3«aP 

>jiM jJ~\ ^UaJl ^ L^t Jlsrjj" ^1 Jj*ty »>*a3 DjS'lJJL 
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»(j5s -VI £ 3_JT j? HI iyrj y> ^fk\ jJ-\ ^UajJl A*.b4 L. •_/& 

2 ijA\ >A*\ 5 Ja.^ £_J| JVJo—Vi JUT ji SbL-j l^ J £_Jl 

^ ^-^ij y. lt _, (j*.^i jji^s s/uji) <juuji s^sm (j*ty tyjW s/uui) 



















Knowledge Base 


■* 






Domain Knowledge 


^ 


+ 










Inference 
Engine 






User Case 
Facts Conclusions 










^ 






Working Memory 






i 


^ 








Case/Inferred Facts 










* 

















J&J-1 f ikdJ o^SLsdi J*- tjjJL.1 (3) {►!> jCi 

: Knowledge Base Uj«l» Sj^VS J 

JL-i/ili ^-JiP (/j_ ai jj—J-1 fUaJl j~* ^p/ fUai ^ tfjull ■ SopI* 

Subsystem of an expert system that contain the domain knowledge . 
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^_Jl ol jhW JM_>- j .J jj~\ tf tf yJLl el* JlfcAlj £*■ pSij 

j>_J-i iijSM.t-»U-i-l< fa-j ^\ Knowledge Engineer *»j*ii j*-*** l^-xsw-* 
. jjJ-I » (JaJI Jliyw SJtplS t) Lijsrf- t-*JL4 ~»U^ $ Ua-jLJj t *i« LjSUiilj 

»i->«^ -I Lg «*f ja lij>S.\ J-lfciJ iijL** Jjk tt/»il l/"^- 4 f-^^-ij 

IF, THEN Oil 4 lil . J -C* tf » SupI sJlj . Rules a_*l^»JI 

ol .jUl £• IF SapUJI j- ^U-l frjJrl ^j^ ^Jl oUjUL LSk,. Jfcjjj IF 

. THEN Sjl^UJI ^ ^1 »jJpI l^jafe $11 tfjAs 
Working Memory iUuJl SjTlJJl .^ 
j-* ^iUw^l p* ^Jlj ilSLsdb JL^UU jJliLl J* 3LUJI i/\U\ </>»£ 

. j\jil\ %j&y ald*U ^fdl JJUJlj Jodl :ULp J:>U 

Subsystem of an expert system that contains the problem 
facts that are discovered during the session . 

i& Ail J_^ oUjUl JUob -Uiiuil fyt jj~\ ^UiJl SjLi^l *tf? 

? »^*lb c->l»jUil oJLft l>jli«j £>c. f UaJl f ji f . 3JL.UJI S^'iJUl £ \+i*r\ji ^Jl 

£j£ gJl oUlai*yi Ji *il>^ ^^l •j*" 1 ^ 1 Jl 5jj - J ^ 1 J^ 1 J^l* f 1 ^ 1 
^5-ip %L>Ul SjTUJl ^j^ i ^T ji^i . L^i 1L.U1I SjTIJlJI Jso-jc q)\j f Ubll U 

jT JLjL JlI I^CjJUbj f_^ /Jl oLt^kll lLUj ftlj*. il^Jtll SL^UM oL»jJ*il JT 

J^U L^i* Jj^-I ^ gJl aL-l&l oL.jL.il . LjiUsAL ^U&Jl f yy ^Jl oUjUil 

. Sessions Context ^^j SjLSj-VI U*p 

Jajl—^j Lpx-ii -^Jl oLijUil iy> SjwLl -JkjJl *Jajw .Uaz,..." t JU-I l*~)aj 
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. <L)l»aJI «Jla ftUJi /^s- jl 
Inference Engine JV^VI &T — *- 

JV^Vl jJT .Inference Engine JV-^VI *ft { ^* Mi Module ^J ^>j> 

Sj SlJdl ^ Jbr jj /^Ji (JJUJ-I Jbjli. j £ y Ujajj {jZj jjJ-I ^UajJl $ £l** ^ 

oli oWliS -VI JUliV lij*ll SJlpIS t) Sijsr jit V^^^l **^l £* ijL *^ 1 

Processor in an expert system that matches the facts 
contained in the working memory with the domain knowledge 
contained in the knowledge base, to draw conclusions about the 
problem . 

3 ^UL| oL«>dlj a,«,W;ll oL.JL2il Ju .-jjUJj Jajy" ^Jl Afi\yl\ tf> JV^V» 

cu_^ll c^Sli J^ijiii Ja-*3 ji>^i £• a^i*Ji ^iJJi Jl s^pUJi v ^^ 

. «JljJl*r ijjLiL»J ■J'l-Jjl (j* 

Explanation Facility >-*l» 0^4-J .* 

^ fell o^U— - t*-*"** *^" S ^ £* U ^ J^ f ^ J 5 ' (^ ^ ^J 

jeiA jwLl (IM ■>■•■■; 5-i»-jJl ••X* ;lJ^s-.U .Explanation Facility £^j 
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£*1 sij oLil jp UlJ^I J^U ^ illJij j^Sl-l fUaJl -^ J,«7,J,t ^ UT 

Interface 1&J\ %HjJl .— » 

atl — -Jl j 5_jjJ-L) jj J-i ^UaJi jpLi- jj^j . Natural Language Style 

^I^JIj ^a; dJJaJj Jjty ^jJJL. -Ui-Jl oUk*j 0WL&-I JUL" ^.uf J^ 

il^Vl VrjJ $ j» l4*1jJl j^vd ^Jl <_JkU 01 . ^IfrJ 1 ^-^1 £• V«W 

^Graphics tMenus ^ ^Lp Sop -^ jlUI a^ljJl 0j£s, . fUaJl J**i^ 

. Tailor-Made Screens 
Characteristics of Expert Systems 3jlJ-I ^JaJl j^JUo^ -3 

: j-^J-l V JUll J,^ Jb* Lji, _fjj aijw ljy>jar cjL-j SjiJ-l jJaJi <j>.,a-.T 
Separates Knowledge from Control S^kj^Jl ^e 34^*1,1 J*aJ .f 

i j*i " - 1 1 'c>— * fUkJl *V" Jvti . jjJ-l f IJadl j^^ iA^fj dtio*. j jf OLpy 
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't*A $ . 3 — jwUiJl £a\jj — ll £* iJjUi.li aJ Sjv_j j±J~\ f UaiU &£ -Cv^ jtZxt 



■j_P 2Lli~*4 Sjiaa-Jl £*^y j fOaJl t) ^ jjsJ.1 fcjull j^ JS" Of lili> tiUJij 
.JiJuu Jsfj lJ_^f»» jlSl 0j& js ! J-\ ^UtJl ilLy*_j JiJW oL*pl_j 0^» y^^H lf^ » . n j 

Possesses Expert Knowledge jji-l iij«l ^Uiil\ ujIn^I . ^ 

^1 *r.A iJjU ^U y> J~y >sU flfcdl J*6 tfJW 01 .£^1 ji^ JUTljdl 

. jjJ-l fl)aJl 4iljj t) W'i^J 2LJL«J^I SjyUj 4»j*i.l 

Focuses Expertise Jl£t ej** 8, ^ J^j^ 1 •£ 

^..^ c •_,_ iw JU t) o^5Liil JJ- ajl&l oljljil *lj»sU (J«- c**J 

^^ L-^f y H\ j^j . {/ *«**A\ <M» M c> 5i J^ ^^ ^J* *•** 

. L^f s^jM (JiJl 

Reasons with Symbols jyj\ £• jfc&slt .* 

f Jbw__~l Of o—^J • <£>•-> J^ "j-i*^ **S^ '-^ ^ ^^ 
; Concepts ^UU < Facts jjUlM > M-* <j- ^j 2 * ^ o* j^- 1^ 

. Rules opIjSJIj 
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: JlsU J^ J* 

• Sara has a fever 

• People 

• People with a fever should take a couple of aspirin 

^ 4-J\e..W,j ^\ i^aJl frlTJUl Jis- cJ»»lj ^Jl iiJJ-l ij^Jrl ,Ja*t 01 

o\ — jJlSj jijjaj ^ SU*bi Sjj-Aj CJjT"j Ji ljJ-\ JaJl L^Oi« ^ kiLjf- O^l*? 

.Symbols jj — >J\ U-l*>j jji-w ^ Jai . . J Programming Techniques ^\y. 
Knowledge 2 — i^l J ., %■ , , <J>j—*i ^ — • Ji» j* \ty* ijfJrl »i* j^j 

. Representation 

1 dij iu 3 ijjj J Jtf t) dJ— jSj flJbtL_*,b jL-iU J,, ,,. 

: ^ US' Sara has a fever jjLJI j^dl Jjtf l ^jr. Predicate Calculus 

Assert: Sara has a fever 
Rule : If person has fever 
Then Take aspirin 
Conclusion: Sara takes aspirin 

f J *i 'O'J £*"■" ^1Jj> ! «-=~-Vj ii^adl J~Ui Ji^-I fUaJl f L» u_JU- J} <-£! 

:Sjlp15JI LjJd of (y'jiJj 
"people with a fever should take a couple of aspirin" 

j£is — -J <_ij*«i iSjl^J-l oU-jJb fl&jl LjjjJ Sara d)t JLSlJl tUap^j 
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Reasons Heuristically ^liS^W £\j*y\ .5 

»UJ\ pJ)j\ A j j»Jlj«* j* l£>UaJl JLPiyJl JUlAL *I>J-I f jii Uirf 



£l — s&^l j^-JM e*~ d ^ ^ *—* / -Rules-of-Thumb ytiSc-l 
j >pjj *il /~Ji aJiiidl o!)\£-iAl JJ- <LulJI aJL* Sj>»=U (JaJl ^Jb!Bi>*j Heuristics 

: Minksy jj-~ a=- 

"If you can tell a computer how best to do something 
program it to try many approaches". 

(Oat — "> Conventional Programs 3 — -oUJl g*\j$ of £->ljll j* 

\ *~j .a *-j&\ <JjU-l Ji Jj*>jU oUUI U-Ijcj Algorithms oL*jjij=M 

t)L-A<i^^l ji— ^iJ»j iiij^V 1 ^WS; OL_^Vl (J*** £ js^-i fUidl f Jb^u-j 
.-■i j Ud -i ^ aUL. Vjj'j^ 1 f J^«i«j -Heuristic Reasoning Techniques 

Algorithm 

1. Get the temperature and pressure values 

2. Multiply them together with some constant 

3. Compute the flow rate 

4. If flow rate > 1 00, then .... 
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Heuristic : Old pipes often vibrate under flow rate 

Heuristic reasoning : if pipes are vibrating and the pipes are old 

THEN suspect Low flow rate 

.Vibrating pipes **jj*i.l Sy*UaJlj JL^uLl <-iL-Vl -AjJ^j ^LpV 
Programming Vs. Knowledge Engineering 3ij*M iLtJLft J^UL« ktjA\ .6 
Conventional Programming < — ^k^)i\ *£>U i.j^U.1 jl^uU 
aK__All oI—jLj ^..ip j^jjj ^Ji Sequential Proc UUiil aJbsLl U-Uil ^ 
*1< — ill 5_iyur. jj_ jJ-I f L-J«dl l^^^j i^LUt ^ Lu-j . Problem's Data 
J^_y9jU ^jJuj |Jajj ^iL" ilSliilj a^uLi tijAtt . Problem's Knowledge 

J & U~Jl «i* j^Ip jJaJl jlU jljty . ^>Jl ^ r ;U&UJU J^p ^ J| 

f 1 W ^ (j-w*=J ^Jl XJLjJI j^a 0i| 3i^*il i-JLLA . 2ij*L\ "a^JjJ, i*^il UaUjf 

The Process of building an expert or expert systems. 

O — • J — i V ijlj>l* «-i* *-«-^ t)j .*Jl* Oljl^j oljj^ oli iijAj *j\ja jjjj 

Domain Expert JUfci ju^ 
o!^J^ JJ» fcpUl ijjjj Sjl^il dJLkc. (/JJI t _^- t -SJl dJUi yi JUl j^ 

C^ : ' "1 ^* U^J^i) l«&at ^ i*y«il () y. j~dU UlUl k^\ 01 

.iLisMj 5jj>rjil o^Lill ^jL^fj oipt J*- S^ji-lj tfyjj «Jla j!>U ^ 
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Sjj — $-\j 9 — jj»»iJlj krjj*!l Ju^jcdl Jlijjill 4_^-L,tf Jaii ^^mJ Jl^l j^ 0} 

c^Vl v^t oljl^_^j4 Efficient Problem- Solving Skills c»^L-il» 

Djl — *cdlj Sjj' — iLl_j t/'^Vb ^yy^. O^aij. of _> iCommunication Skills 

Knowledge Engineer 3i/ll ^^f" 

L5 Le JLi«J ^ ^Jl ol»jl*tl (Jai i) g^il JbliC. jA iijull ^-^ it^^ •jW** 

(^.Jai £ ^jj__ 11 j i5>sH jjadl t) tf yJrt j-A^. -^ JT ^ ii-»- A*j*il OpIj* 

.IfiUJ-j alSLtll <3Uai Jb.J^ J^ Sj-tfll . 1 
.l^i-j ^LiU IpL^ ,> Sj-Aill .3 

>r Jadij SjbV» a*>i **_^i .4 
: 6J j-\ jjiun ^ t) gull s>»j SjUiv.5 
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End- User ,/fdl <^A\ 

Jj ^1 IbrjJ JUay Upj ifljfcll £• J*JI U*» JjV* <^All .j^AAJI jA 
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JL_4 d ftiS ( y^»- L^J} SjLi^i ^ ^Jl ^L^aJl tlSUJl oLii" uiU Jl 

. S j^rSfl c5ji-^ Jk> Parallel Processing ^jljAl U-Uil otjOS ^ blii^Vi 

Jj l^-iL&i" rtJj Ot Jbu SJuwil o^^Lidl JJ- oljdiJi all* V>> j!>U. j^ dUij 

3 iiljl* 3jj *a< dj—S-j> j\ g.y>r fi SJrL** (^j^ dJJi ^*jj . ijyw olij>*t 

.tfjljdl* J**- ^Jl Jj^fiS\ Sj4»f ^ ^"ifi/l ^>- j J^ olt. c l Oa^Lj 

V«Jrl oL.jjljii-1 j t Fuzzy Logic ^alil j\ ^ jkLi c Neural Networks 

. Genetic Algorithms 

Jkdl -j « lija- J^ UjjU UjiJlI Jip»j* (Jiu ^ aa«J olSLi <^aj 



jui^- .^jtjdl aJrUll ^.M oUrUll <y ^ ^ J^U Cf lH i^ 1 £* l A> 

J T . Neurons a~**p Ua OjJb 100 4^ s> Ui ^' t^ & "*** 

.Synapses (10 14 ) OjJL 100.000 fix ^j Dendrites 1000 l*oJ *-U 

jip, « ^j (Vlill j) !>i 100) hertz 100 Sl^ '^^ J*~- '& A 

80486 £^ c *ijfij\ oUrUil JlsLl J*- >> . jij«*j&' >* ^ *^ 
a...„.ti ua»U j^j . VliN t) s ^ ^ J' Megahertz 100 ^ J~J Intel 

a,.. J. 10 j__^, at ^Jaa-* judi Oij 4 Parallel ^ jljdi ^ J**" t UaJ * 4 
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« j*j . Persecond ajtf JS* J Interconnection al^Luli olUjjVi <>• OjJL 
jjj «Jl 5_^ art -j • \jS liJip pi*; ijj «jL*b j- UaJl Jl _^aill ^S.J 

. 4— *3L»J| olSLiJl ci-Ui 



y^isj £ \j>JA\ 31*4 cSj*^ J' "tjym {S^ iS^ C^.«-»- ^ 3-^wJl ol£-*iJl 

.5^ gJlsi Jl (f*Ji ^Jlj l^ Jiil 

Ojs^l (JaJlj JL^I OlSLiJl o« ci^Vl .2 
The Difference Between Neural Networks and Expert Systems 

3L iydl Ojs'-j J-iC *~£ <jIp JLa-J »ji-ji-l *JaJl il)f JJ jy iJ^Ti 

!j]s» j P Slijuil JjiC *i j . i^ Jjal jt (^JLp Jis- <^ SuSlyll ajL-J^I 

a — l^ulij a — ib^tAIl J>U -yr. ^ji </AJl Knowledge Engineer aij*ll u-^ 

. I — i^N 

. » *f 

gl— s£ V dUJb j . Ur,f a*** Vji^ Jui^j Vj t Human Intelligence i^V 1 

.aiyJ.l ^o^. ij*j Jl 
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:>l__P t) ft L__TAJl gpj i^JS J* "*ij*yr Ijy^i 4-~-*Jl otOjl JmJj 

t.\ 4 y> Oil SjCiJl .SjhiU jJaJl £ JU-l yh Ui' oL^ljJl i) ^-Jj ./jwj&l 

_j\ ft-i» «Jll_v— C. *~*ajiJl ollxJiJl oIj_C«I (Jwsjj viUJJj;»jj»S' oljyid f-i^j 

Fuzzy Logic (gfllt) ^1 ji_dl .3 

jl j< .nTll pi i. ..,■»»" J |^li< [W3J 3jiJ_* %Pja5t .>• (*-j-il <jJ— Al "\jl2j ^J^—" 

jj_p ^jJl NJ J--4 V £j*»> JlpIj* UJu- j£iJ ja gJlil jkil _*fea-* j 
(^Ui ^J»UJ1 jjail ^mS^p ^Ipj . L^UJI jJliM j t JUliK > oUUl jt t aJUI 
, Right/Wrong , ^-4aiiij Jv»jJl jk* <-?f SjjJLfcJI Jj^^\ g*\j *j J** 
^_jbl>JI <3L__£_-I ^^Jlp jL._j.jUrl jjdil ^ . £1 . . . Yes/No , On/Off 
_i jjlH oh *^M Jukil -^ cL*Jl ^*c. . U> jf Ja-jJl cSj^Vl oVU-Ij 

Ford Motor Co., tf> $ p*- <jMl ^W*" ^ oU^a; ^^ ■** j 

j Mitsubishi Co., iT, — & j» ^ jWJ o_*Vs t>J-l ^ J-U J*- <> 

j aji l^ ^ s^j^. o^u lii ^-» jWj ouy_- j_? ur u>j nasa 

■ -■ I - r-\\ tAutomobiles otjL -Jl 3 *U* transportation 

c/yi ^ i Robotics ^i 01 — -J^ 1 ' Consumer ElectronicsVjj^V 1 

i-pljjJi c Medicine sJ~l t Engineering a—~AI i Telecommunications 
.(M . . . Education ^JUsJlj tManagement Sjb^l i Agriculture 
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ts — I* f j — k (^j— -U- jk> jA^\ UJb- ^ j* (£f^) p-fc^ 1 J^ 1 <^ 

U»-_£L»lJ 4-£»^*Vt UijjiJlT kwU g j^Al jjsull j^Jsj" .Aij •(j***J '1) UV*^ 

a il "^1 tjilJL>JL) jj-^Lu u vJ k u . f jl CuftW^ j*^ 1 ^j •^■p' ^ j^flij 
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. USUI > oljl^SJl jl*| ^I^pV *ijjj*i\ oU>il ^ (J^l^l) 

^^IjS— 'I p—as-Sj J — «K? ^L^ -up (a^V^I) U*JI Sjb^l l^ls* ^Jl 
L-JjOij JL-J-I a__«Ml ^ ^1^1 JJUdl ^l^j ■( aJULsJI JUp^I 
^p U*l£ j Ai-^pj Sj^^ j^jis a^idLdl oUjUil jJiJ ^"j . i3yj\ $ ;L~iLJI 

J— ^ Jart ^ J**JL (^1^1) jt EIS SiJL^l oL.jUl ,JaJ ^"j 

: l$*»f 3~-Jj <-*U*f 
.oUjUl j, v^l^l Sjb^l oUUI U; . 1 

.^tji^l SblijU aJlp S*UT jM J*.f ^ J^Jl .3 

.ULJl jjpj UOl jjp oljl^l *l£l iJLp oUk« *LLL« .4 

L^ ip 2l»Li oL^^ fiJ&j 2jL^2ij cjUjLw Jl Jj^Jd! ^ SopL»il .5 

.UbuLl UlSLif j LjpIjjI jjjliU £ld^ Jb-lsLt 

Jl Jj—s-Jtll 3 Jl£*l £• t jij&hj oL.jJL«il ^Id^ Mainframe £_ > ^ -»Up 

. Senior Management Briefing Books «-!* jii»t jSj oUUl SopIS 
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f I )aJ Jl Jj^jJl fljJUlJ £Jj SJL.JL* oLJL" j d^s- CJ^ oLJUiJl Jju 

. a JL a^ -j 3J_j*-o Uj^rbsi ^11 jijLiJl £&lj oL.jl*il jLi^V oL.jU.1 

. f I laJl J ^b ^ l,jya»ij f UaJl ^J^*" ^M" J* i^*" 5 oUjl«ll « I* ^j^jo 

f losw—l j_j* a iJuidl oUjUl ,Ju 4*1 jj j^Jl oba^l p-»t -^ Oli dUJU, 

.aiksi oblPj i_ilJL*^ CU«-<w9 (Jj^-\ l~*j£- jJ*J J-* ol* _jLw 

^ *£>U oli 0j& ^Jlj iTPS iMJb-ty aJrl*« jjai j C MIS hj^\ ot.>J.I 

*l Jij 4 *jii cJjJl (j-oij t) . 4*Jidl <J} ol*J.I (►— i jt i Ji y~d\ ojb} JsLiuj 

Ja jjjtj t 5 pLl^JI 9 L__JaSj a**.jliA-l *W' J^ - hj*y ****> h j-iisli ot> .jUll 

j! f. J] oLu*Jlj jH—Vl jU--fj j-bj^L Lj#>4pj a^Jiill olw jij i^pLhJI 

oljjf ^ !<=■ ^1 sU cJjJl t) 4j JLidl ol« y*H JaJ c£ _p£ t dUJJ . 2l.JL£dl 

jt cExcel, Lotus 1-2-3 J — ^ Modeling and Analysis a*l»Ji_j JJUdJ 

.tf^Vl Spreed Sheets Vj^V 1 ^J 1 ^ 1 C 1 ^ 

Jl£ ity *tiu^ Software Packages Sj*U- a-stl^ ^ f Jbu«j UT 

. oLLoJlj ajaJuSU aJU-i cjIjUVI £*ld j*jJj J^ ^ **M f j-Aj 

ji—iJl a — prlji j^— ^J ^Jl (JaJl ^ ^_jJl iJi* a*JaJ \jaj dUij Prototyping 
a__.JLjidi ol .jl*!i - JaJ | _^«j J L*i 4*iy a,. a*. aJ5Li^ JjT oi 

jl ^s-l Jsrf ^ Ix* (v^wadlj Jix^l Ji j* J**i Of j^^l ^ . «^« JjV ^UaJt 
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...Ui^.11 Added-Value **U* UJ» ^ flkJl ot ^ aSldJ 
U-L* ^ b ^ jt jO d\ Up <JaAl IJU jJUi (JfcJl Jl* ^ </Jj 

L-j j^tJl .kiSJl gJbi j-Ui jt i UkuJD aJWuJl fcJb «^p oli oUL^I 
. (Opportunities And Threats) oUai? ^j j» o ^ 

■JlI J .Ij-Jl J .J* 3 s*^ l| u j fSi \ M 



-s^ar 



i^\j^y\ Sjb'yi l|s*tf yJl oljiVij ^iUl jt Success Factors Method 
J_,Ui> c) OjSo olj^fj oL.>, Sj-Lidl oL.>il ,ju (OB i>t ^1 jaj 

. LU( Sjb^ Ji a> v^" ^ xA*»J Jj^J £ iUjl -> f^ VW»j 
S^L. SjipL^. j, w* U Executive Support System OJI 5jl^ J^» 

Lu. ^ of u, ^ o> ^ -^ '^ ' ***** C^ (E " mail) 

i_il* Jiijl, lid f Jb^-J 0»j Multimedia Support J-JL,jM *^*=* r« r^ 1 
. Multiple Modes of Inputs and Outputs ^Ij ^^ ^^ 
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dl 



p )v. oU-^ 0^ jJJij Desktop Publishing ^?^U ji.Ul oljaS £. ^xid 1 

Sjl^l ^Jk $ ■j.^T fr Upt Jl ^jySty *^ UL -Jb u ^ l/^ J^J 
■i AX* ^Js- SjJi c->13 J. ; ,fc »A l Jj Sji-idl oUjULl jjai 0j& <-Jj**j 
Automated Support and Intelligent L_J*5l a — .i-Adl Sjl^^U ^ij ^T 
L_-*jJj^Jj 5jj jJ-I JiJl olis-jflj j> jji&l jj^JaJb cJJj Jij .Assistance 
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£A jj— 11\ SlJl nirt n Ell 

User- J-iz ~JJ 2u;Jl^j aIsu-o a^*.! _> j ' Data Base 0UU1 SjlpU t Models 

. Interface 

I i*Jl S>^ I j iUl l« ^ DSS r k j* *ij 

a ij^ilj ^ !*■ -y> aj_^ -oj Top Management Support 



j plyj oUUl jlpIjS ^1* jia-j ,JaJ Uj£jj t Ease of Use and Flexibility 

Lj JL*. jLa-j £ll JI*j*jJp» Sj&Ji 01 • Model Bases and Data Bases ^ii-Jl 

■ n^ ... I. o( iLJl J>d oJLi. oljil ^SUdl JUiaJJ y)«uJ ,JaJ *Lj y> DSS 

J uu Dl est . a^ jjJil o^AJJ fc£JJ JjU-l ^"j t oULJ opljij £iLJ» 

oL^^Ul f )U J*B U^ LUil Sjl^ 1 ^^ ^ ^-^ ^J 1 * 11 ^ 0- ^ 

. EIS siiJtfiall oL.>i! ,JaJj c MIS Vj^V 1 

e y. i uU DSS oljl^JI SjuLw ,JiJ **j&Mj ^jJrl a^uU e JU 

u,i ._ y t, ajjiiib bjjb- j^lj a^j W»£ jSSl ^» DSS ot £j^ 

. MIS a,jliV» c^jUl 
^oJ ^L.>i» ^ !>yi oUl^-1 UJ Jp MIS jO tfU\ cJ^Jl ^» 
JJ _p J a__Kil <u_ A o»j»>J» Sl£» oLUp S.JJL^ dlii ^-J»j l«d*wlj ^^ 
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. DSS pJaJ a&JUU OliJaJl ^ ali*t Jl (1) pij Jj Jj-l j^._j 

DSS OlflJaJ JlP ilk*! (1) ^j Jjwbr 



DSS^J* 


aTj-iJi^-v 




j*A 3 JaiL-l jLtotl 


American Airlines as'j-i 


.1 


jL*iiKi jl ^-wj-Sj 


Equico Capital *~~* >• 


.2 


>di >(/3 xj;i^Vi Ji-W-Ji 


Champlin Petroleum 


.3 


jl*«* Jfl (t-wdU 


Dynamics General 


.4 


Olji)a)l iJjJbr 


United Airlines 


.5 


^LsJJl i^ JJL£ 


U.S. Department of Defense 


.6 


£j_j^)l tO^V 1 'J*^ 1 


Frito-Lay, Inc. aS^s. 


.7 



ol — .jkLl ^-JSlj Ja JjJ DSS ,JaJ 0V» (4) ^j J&iJl t) £w»lj y» L/Tj 

vJL.J-1 -jp aJjjw OjiC- ^ij TPS j KWS, MIS > Ulidl ^ s^U s^jil 

.Us-V jl£k U^yu 
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•Ijl^l SjljL^w. JaJ U-i y: JUl JSLiJl ?w»_jjj 



TPS 






KWS 



SJLPlS 



MIS 



DSS Data Base 



UU>-I r its 

SijJ j-ili 

yULPril* 

ijaiaki ^iLJ 



DSS DBMS oULJl JiPlji Sjlil 
DSS Model ^iUl HsM lja\ 
End - User . i , y i, : . J .l Vrlj Sjbl 



User Interface 



User .uA'.mIi 



DSS oijljiJi Sjuu* flu (4) <iij J&» 



DSS 
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DSS Oijljall 8*UL** pbi oUjSU .2 

DSS Data Base flkdl oUU SjipIS .1 
oL_iUl ,^-JLp <->j-^ oUL, jlpIj! Sjip jf SjlpU J^ DSS jjai y?js^ 

Ja Jjj j 3 a^-j^J 3-is-li jiUa» tf i J^^ ^J ^UaiH i_jtfUs> j .Lid ^jjjjai] 

• ^J b V'j ' \kj~^ ' 2u^L^I c VUds-V 1 ' ^ oli~kJl -^ **>£* oVU«j:. 
t j jj^ oLL* Jji| yjJUl DBMS oULJl jlpIjS Sjbl f UaJ Jbrjj UT 

J p- r-ilC *LJ ^jjj^l oUjLii.1 r-l^^-w-lj oULJl i^-U^j fbr^Iw-1 t d~jJl£ 

. DSS t) Sij^-jil tf>-ty V>W jJiJI «-Wlkj pPij o^lCill 
Models Base £JUJl SjlpIS .2 

1 fcji^j ^LjaJapuJlj SJUa^-^lj V-^^J SJLJLsJl r-iUJl ja \*p- ^j 

Sjl*-I i jCrZj . LgJUL^j Jiij^* $ IfLifj ilSLill £» J*UJl ^ .L&..J.I ^^SJ -dl 

UjlJjJ j \J>j& h*ji vt~>- ^ ^jLjLsilj apj^S.1 jljiJl r 3Lc ja jiy*- *j\JX. r- iLJl 

8_-*^!>j IJjuw jr^LC i_prj l_*jUr Jj SjJ>L»j ^Ja-yQ 5— -^>L|j oljlji jr^ •Asi-jJ il 

V jLJii J- - JLp ^jLill Sjlilj ^\^\ .kjuull otKij:. aftU oli 

I $ ^>t 3 srjij IpiUsj t) DSS oljI^iJl eJUL~. JaJ i_jd££ dJUJUj . ^*aJ-l 

j jiJl 7-Sli jjIp JL*L«t iivaj j&> fU*Jl IJA r- iUJl SjiMS 0^» t^Li JLi^»*dl 

^Sl — »Jl j — « UjlPj i jlo^Vl Ji^ t J^UjjVi JM t oU~*lJ Forecasting 

f JbJ*; w-J /Ul T-iUJl *j>rj t_-JU- Jl 4 jjj^mJI Sjbj iia-ioL 3»!>UJl old JU^J.1 

(What-If Analysis) Sensitivity Analysis JL— -LJ-I J^ Ji* f IjjJI ^> 
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User-Interface JLouJ.1 3^-1 j .3 

t Vj 1U1 jlyiJl jr iy jU^-V laiU o!>L^dl J} ^gjl WJb ^iUll ^Jl 

op! — «j, , -M ... (What-If or Goal Seeking) Js* V-ll oW^l J^jwj 
Problem Formulation and al£iil p_gij apL^ ^ jlji^JLI SiJUaJl 3^-ljJl 
o^ — sil £. ^ y DSS pJiJ 0^ V*Sli 2L.U ^ ^i _^*j Understanding 
Heuristics «->» — i^-Vij ju^ll J* ^- ^Ji jt t ^jjl^ J^li^^ll 

. (Rules of Thumb) 
Ulj Jwi U*Jl Sjb^l JJ j* f Jbw«j V DSS ,Jii Of t /Jdb ^jJrl jaj 

p POJj 3 — si-kjll oVI ^1 <_il3£ ^ ^k-jJl Sjli^ll frlj-U. U*jf SJUL. 0j5C" OS 

ill j^J-lj £lJUl j^» J* J* 2 V j *1jJlJU y-Ull j^oJl ,cJii- VI DSS 
lf& ^p V iJlill ojJ-l j »£J-I 0L» IJlAj . 2L.ljJdlj Sj^l JLp JLs-Al 

JL^Urt OljI^Jl SOJL^t ^ .3 
Groups Decisions Support Systems 

Oj wU- CjUjLl* CjL« *)ai-» (jl^IsIjj) <LpL«Jrl oljljill «JJlv*v« fjaj jOu 

J— *p *-C JG j 2LJKJ.I O. j M^~^ ji* JS'Li-JLJ JjL>- aJuj *UL*P J.g.-:! SlIpUjj 
iL_— Ij *Pi ^ JaJl «A» J«ju t y*T jwiIj . (t-ftjiPj * IjJll -^ jlyill £~e Jjj 
.j\jii\ ^U*J ^fcJrl JiJl jj-^j iifjLil.1) o»jlj*Jl iliil 3-Up 
: aJUl JLp^ 1 (J^ 1 <>* GDSS jJaJ 0j5o' 
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ojLjLJI SjpIS . IjjS otjJtSj tejyj 5-5j^Ap %~i oli oULj SopIS - 

J eljS Sjbl f\ JaJ i}"^- ja jlJJj dj^j (JiJ ^Jlj cA)Lll fUil j-J-^il ^ 

.oUUl 
c 3 — ~i»\jj t. 3 — JU»-I ?-SI C j>i-^J ^1 &jjJ-\ g*\jJ\ (j* "**?- ~ 

SjlpI i Sjlil *l JaJ J^U- -^ ^oUJl oJla jlJJj . ^LJ-I J-is^j t SlAsM 

. (MBMS) jrij-Jl 

. 2L£La JUcaJl SUjJai* ^ *l j^'j j\£jfy\ «JLA JiiJj 

L$ M 5iJL_«i. ^ pV GDSS \pUe\ oljljSJV SJUL— (JaJ f JbW«J 

J jJl^-j 4 l$Jsu*»Jj c ^lSlill JlNjjk J-i*«iJ ^Jj** ^W^J s-JLwut ^ LplJbw*«l 

Brain ■t »»M <J> — <*a*Ji ^^j i**^ v* j^ J^* k£L»il J jJJ-l r}j®3 UL*-T 

3 — «.ljij L^-aiJj (JjU-l) Jj'IjJI j^ljjc-.'b! Slits' f jai«Jj .Iajj^j Storming 

. o-Lillj 4-wjty y J-^a* jl Ji^ jM 5 "^ i_i^J ' U-s< 

: ^L U j^4 £ GDSS (Joi sJu i fjjs U Jl aiL^L 
.J^V 1 oljlytfl £*» £ iol^V 1 tfjLill jjj*" ■ 1 

frljVI ■ Jil — Jj jlj— J-l ^j-ip pSl * £ j-pwj ^1 (^^-Ja^ £1^ tJiJ^J -2 

.oU-^liilj 
jL^iVl JaUj jAidJ ly^ jtk gJl .JIpjlII jl£ityj SOsLJl ^1 ^jjai .3 
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,3jUij SfrjiS' VLJuj jLxity rv-JaiJj p-jiJ Sbi jCm .5 
Jj-jJ-Ij J — JIjUJ ^jO-j JJL£ ja U JaJji Li j jlyJl il£l 3-l~* jjjjj .7 

. 2d£j«JJ JuSLil 
CjIjJ — 3J\ 3 — sWaL; jljS)l ,<«JU<ai SajOsM SJ^jUjJI jUaJ £~» jii <J^ J'* J " '^ 

*JU* Of VI 3-pLjM OljIyiJl »JJL~. jjaj /jJl lift I Ujil JT ^ p-S^Lj 

SojUIIj v-j^Jl oLsiljJlj Hardware ,JfcJl alspj ol>**dl iilT J] GDSS 
^ c^Vl ot-jUl (J* jp JlLSb GDSS ,J* aUp Of «->jj«l» ^ M . LjJLiJ 

ij *rj L-JUai" GDSS ^ . 3^0.1 lijlijliJdj abJl i^jj JUJsj £jJ lL-*- 

^^Jl iala i_prj ^ Desktop PC •_— »jJ-» ^ jf PCs s-*-^ 1 c^ **>** 
Jl 3 — iU>^L Audiovisual 3 — -$>■ olj^ j Electronic Display jj^'yi 

Electronic 3 — jjj&l oLiL^-l j*4a£. ^ GDSS oL^I^ u ^. L*j 

olj^fj t j\j sJi ^Ufl <j> Uto-V j~*ll -Wa^Jl (^ «JJl~*JJ Questionnaires 

j — . jl^iSU £— ; •pi Electronic Brain Storming Ujj£iy\ gjaiJl <Jua*Jl 

oL-JLJl ^^—-.Iji Jj *■ j Jl 3iU»^L tJ lyiJl £W> £ 3,jJIj -Uiljdl sTjUuil 

J— *-f ^ iaii ^-J {Sy*&\-\jH\ oli Group Data Dictionaries i*j-*-iJ 

jl^^-JSJl ^ ■,.,,-> 3JL*p Jjj'jj ^ SjlpLJ.1 J*-f -^ Ulj t ,v-*Lillj oUJJa-^ll X^jj" 
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l-ji&i fc*f Jto- «J OjJ-*. ^ ai>V» J<~! ^JJ-i Jl^Vi oUjiu i) 

3 *a>- iLj cJjJl kJ Ju t) . AL»V*Jl c^^SJl (JtvaJ j>* j^ (j^ 1 oUaiUl <£ _ji j-« 

1 uk ^ .%80-50 uy Li *,Ja.:JI JLjLLidl oLUJl £j** •_,, J^b^l «jJl£jl 

J *tb t} »ij srjil LkjJij ol« jl*il *JaJ Jy J-«l£Jlj iajji £+*£ ^ .JaJl «jj> 

fc*S/ V->l ^L.jUl jjaj oLL,JaJ JT Jl ji^J (OAS) i-il&» ^T ,JaJ 

... :<il uuj t i_^il J^b oUjUlj o^UuVl 2LJLU Oy-^J ' <JL-LiJl SjjJrl 

Word iyi — s*fj g- — *\j J — • 1 — $ -la -J^i L» j ^ys^aiJl *i-Uv» *JiJ j j>$Js> £• 

. Processing 

(^ t y>j__-^Jl *JrU* ^*\ji JlJjj . jM ... 4*LiaJl_j (j^JfcJlj f" U-^i^lj OjiJ-lj 

l_^ul i_iyu ^Ij Microcomputers jjj-^jTj^Cil (JaJ jj*)aJ OVT o*j 

4 A—ji. jawJl I 6jJlS i^w (^ tjiilj c^JDl jjJaJlj (PCs) ^j**^ Jjai*jflk 
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«-!• W fi U>J J ^ ^ ^ ^ ^ ^ ^ ^ 

*MJ-j e-Oo ^ S4W ww-i cjir ^, ^^j, Wj-Uj Sju} Ul 

^ tf >? j__| ,_* ^ j ijMt . .^ ^ ^ J(rfV ^ 

>>j< > ^ / iuj, Jy-I y ^ ^ ^ 0j& ^ Spreed Sheefe 

"^ ' ^ gt J ^< c*V <**-- is . ^^ ^ ;ij ^^ 

. fcoai v-^i ^i ^ coll j^^ t ^^, 

cr— j*r** Computer Graphics ^^i fJ-J ^ ^^ fj 

Data Base Management oL_jUI j^j ; M ^ ^ ^ ^^ 
&»*->* j ^—i^j ^j Uu-j ^ Jkaj ftUj . v fj j, ^^ ^ Sygtems 
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»l_^-SJl c^JlT JUp*AJ k^.jJ\ JWjjW ikiity Js^J ^l-^Vlj £JlijJl Js*~J 
•cS^f aJL ya A" iJLiJij i 3->jJt c^UaJI t <— ^J^' /**Jj il-^i t 

Vfr tJj\ jt>> £25 gJl oULJl U-lnj J-*-i ii£kUll U-l*u fjai t/adftj 
*-Jadj 2uJai«JLI SL-L-ty UJuidl SJLpUJI (JaJl si* Jii dUJJj . Sj^dl 3-~JjJl 

- k> js (IjIJUjJI) SjjLiJi Sjb^ll JLia-Jj . L$J oJi_prji.l t$j^Sl\ oUjkil 

i a pr ^ yUl ^lJLSLAI oIjI^aJJ 4^Jii" tj:JUl ^jJI jjj* ,y» c/sUUil aJrbw 

3jLi__£dl 2Ua-SJ^t Ujj^ ^ f L^ 1 Jff^^J Oj*-aC. jJaJl si* j- ItJtJl J^U ^j 

. b '■ ■> <»•;«? jh> Jjsrjbt' SjaJoL Ja-jjJ /oil lULiUJl SJrL»t*_j Aj^umj (J *JaJl 

. 1|7>ia;Tj L^i5Ua>j *bV hjij^W a-S^Ji aJLi-idl Saptill Jl Vj^V 1 ^kM 1 
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J" 



J _jj- r . J ^Jl S ^ srt JUaL* Sjj^uj *jL*Ijo jjx*&\ ^ <J^ t) J-**^ <£**■" 

JTl jh JS* L^ jCii! ^Jl JL-L-Vl 2LJI *«ls*. f j*M >*" i^ 1 (PCs) V** 5 ^ 1 

. 4ijjJ-l JU^ty ol4a'-« (^ l*jlj^j i L^J=-l_^t cJlS* U^* cjI»j1*11 jjaj 
rt Pi j £ 4srj£ "*~»j£ 3Jrl** (Jai CJ^l»l*il SJrbt* *Jaj j>^>j ijUa2*l; 

i_*r i (SLjgujjt) ujt^di Sjii^u s^i sj^Vi .lis, (vM) j*^ oijiydi 

. Ujjpj JU^SlI oU:* t) kpy oU^Ldl (Jii jijiaij p-*-^" S.ipIS Ji£ 
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yw 



'^pr&bM 



WMA*. 



%iaJi JLcty t^U&Li ^ ^Ujk^il ^ 
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3ipaJ JUpV) dL&« ^i 4Ujk«il ^ 

J IjjJSjJrl jL^fyl 3]kA,if jl jr *i--l jt ijss-j *JU*iJ jf cjL£ *JI^Jl J ^ iiiJbLt 
3 JUiJlj SftliSJl ^ i_ij^s«w« t^jiw^ (jjil <3-^ 3j j»w Uixii l a*i L*^" 

t J — «jw ot Lf^u: V t oL^ljJlj t oUUl oLa^ cjl5"^i.j t j^Ld! ot/Ty-j 

SI — J-l jJ *za (^f . iijaJ-l JUp^i oLja.u aij ^ u-L»il 0l£« oUjkLl Jai 

«. — >lj y> LS'j cjLJ&JlI ^ ijai* ^ Qij*y^\) V*^^' oUj£L*U JsLiJlj 

: ^Ui JSCiJl <^ 
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/ JL-Jidl »»Ul)l 






JUji'-Jt *iJl 


^jUUi uji | 


/ *bi 


^ 




i P™ 



JijbVI Sal^SJl 



^^ijl ajl^l 



l~j)>&dl 



Wrtji-VI 



JUp^I OUkw J Ol»>ll jjai (5) ,»lj J&» 



£ ^j — s>- jjfc oU>*i! jjfcj il . jTJUl jd^H . JSLsJl £ Mjl^l JUpty =UM 
r UaJ s -Lit tf gidl jOl ^ jL^I J^ jJLJI gj jjidl y, JJLiJ 
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. l< -Sly^ ^jb^l 4-LjJI Ja-Ja£_> t JUpty iJaJjf jjaj $ ^^Lp i!i~&j 

jr _jJdl *. * jiAl\ 1$L*pj JU^lII t) Uij^-jj ^jj^V 1 ^L'j^l (JaJ «1>1 • SjiS"j11 

. jljiil *JW ^ 4-pLjM 

Jl — *P *l iJaKj *£*• j^ iijla^t oUjLdl JaJ uy Sit^Jl ^u-Jsj J^s* ^ >Ji 

. c£^f ***■ J* 
f- j — 4 Ja — Si Ja — Jjj V 5 ij'^V oL«ji»il JaJ jut *-**>- J Jlkj 01 

. olt^Uil jJaJ Lsr^j^j" flJbtl^L JU*Vl 3)a.AjT JLttj Ja.Ja.tt J 

p JiJ ^jOyjag; Sjb^fl jl_/ ^^U jjj,! ^yi>y jj&* ^»TJJ 4 JlJ-l **~)»J 

a — •-* 3 «JaJ.l A]a*iul wLiJ ^ CjUjJL»1I jdaJ jji f- L-Jl jj^j C 3.oJa.l»U ^ojadl 
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jUw-JI ^ oL>_jli<il JaJ 



Sjlil 



LXJI Sjb-ill 



oUjlall |Jii 



_^ ^ yill iai-\ Js-^u 



Mini Jo-Ji 



-Ui'sll 



Mini MyNl 



oLJUiJl t) oUjUll jjij 



-liMI 



Cufi SB fi5a pW^ JMK pBm 

Microcomputer 



gwi s^bNi 




^UjUl^ 



Oljyi O^Uail ^ 



««— ► 



Mini jej-Jl 



jl- jUl jS> 



Mini aIjW 



^ i— .jl.1 cjL.jU* aSLi 




UuUJ ^^iiaH JS^I Jp U^tfj oU>ll p]U j>? (6) ^j j£* 
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J oL.>ll ,Jii i>t Jfc-*i J^LJI jSLiJl Jl UJL4 Sjfc, 

jA oL*-Jl JL«P £• iijUilj ObJUiJl ^AP ^ _^is> t^JJl jS^I Jj*dl 

a JL_* ilji—sjj a JiA\ 4 WjJl M*M oM ja ^j JU jf ^ JT 

jjg k» JLswJ obJLfciJl A2p (^ Ul .<Ju^ (g^"j* «— »j~»L4 ^Ja^j^ iSLio o _)$3r ty 
cU li J «jj SJL2: -**• Sjj ■/•?; j^Vl Jji C^-Vs^i^ jeJl jj^js j£*l\ Sjf*-I 

3 JaJ^il 4__JLsM .-ii <- Al t ^ijb*u.l juIjj" Jl iw-j^ 1 oliLiJl JUJI c^if aij 

.*£LiJi t) cL4ji*i!j oULJi jiJtf Jaijj j*^ Mainframe }3~*£ 

2_JpLidlj 3 L*l5^l Olji^l -^ ^j*. Jl jjJaJl **Jai^ **>« cJj^ OS fcjjJ-l 

£_-. Sjli^l Vjjj^JI ol.jUl £ld]j cjUUI aJ-Ui ^ yiil JJ-I J^ J**" -^Jl _, 
ol .jUll |Ju jjlts SjSj j»^x>- ot Jl iJu-ftll IJU t) SjLi^l j^Skiil ^ 

*_J*m tf Aft . Waiit 4s-J^il JUfty aJaAjt O^iJ A«-jij (»js^ Ja-Jji ^J^V 1 

I • f,,.'f3\ o*l»y*il (JiJ iPjAii O^i jj&\j ia-jJ.1 **J-l oli JUpVI CjI^a 
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3 ij\^\j UJuiJl oliiJl abjjj aJL«Jl ii* alajjj . ^j^^i 400 Jl 100 uy 

• J* 1 ^ 1 4^1 ,y %40 oUjUi Jtf ^ u>j Dow Jones New Js* 

<T| vjJt-Jj Ol .^Jult pjai .^WJ Ajj-iJl Jjljil ■KSj CJlT JjUl ^ 

l) U2-— s^jj *lj! — ^ J — *J <^l ^jVI OlSLiJl e-lj-L. t £jLiAl s.ljJl« t jJaiJl 

s — UaJ.1 ^ j, — JaJl 3*j*si jf k^sJi ijijii '^S } J&>\ $ End-Users y^M 1 
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t lijty objl— 3JLP ja ^oJ-l JL^pSII oUa> t) jdadl Vi J^-iS 
Sjl. wltj Sjfc&l oUMl t)j . oUjU! (JaJ j* ^Ijii S^p 3_prj i^JJaS JbJLj 

. JlsJl j£jJl ^ £*>lj jA US' ol«jl«il (Jiy tf <{\y\ L$LUj 5jjlil oLjl^. 



t/jliVI tS^^-il 




3j b^ OLtja-db OUjWl ,Jai «5U (7) ^lj J^A 
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"*-*>J j£^J J*-jil pJlJ-l Oli li,jJ-\ JUpty Ujfc* <J d^rji LiJULSj" 

ll*1 — JJl JUpVi Wlr-I p-ij j*Jtf j ^pL^ oLUpj *kiJt* JjVl JbrjJdU 

<Ji — «-^Jlj Sj aJl j-^-bJ jJj (^jsx^u JJ^- i_pr_j ^JaJL i_JJai IJLaj 

Si^-^rjll JUS^dlj 2JU-1 oU*Afdlj ^ytflj c luji^JU 2LUI jJl 5aJ| ^ Sajw-jll 
^L-Jai <J jf J^Jl <J lUiLil JSLft JJ^j JL-Ija J| HiL^L . SL^jUU 4*Jl ^ 
V— *Ldl Sj- — Li 2 — .Jfc u JJ ji£ ^J| t^l^l jL^-l Jpri ^ jJLIij UpL^JI 

;U; -^^a; ^ijaj Executive Support System iJuidi Sjiyyi ^p:> Js»- $ 
jJLjJI a jjlJL. J*.f -y. Jjtyl ^.j -JLj Vr jUM feJl jp oL.ji^ ^ -fJLi" L. 

. MIS itj\*y\ oL.>il ^ Ji, 

. UlMil i*jsull Sjauijf Js- ifmjj^y 3j\iJ\ JLitfj Jaja£ 
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. JLjO^dl Asrj ^Js- SJjJlll Sjli^l aJaJUij L>Uaij lJ a&- ^\ 3jjjJl oLtjl*il 

Cgj.7,. lb uij—jy I * *iuU-l JUp^I oUjin cj •**■# •UVI a^i 

ji, p ,y il . JU^SU Sujii. (^1 o jl£ t)t j&t V i/AJlj c (yi^jil) ^jb^l 

^ t-jj-JJall J^L-SCdl j — J^ j — * *s*JsjJl oULJl OpIj* ijlj^ Sjbl J^ ^ 
a_Jlil Djj— Ai\ s i i\j »S|I t jij-dl 4 grbi^b 3ftU)l ob ijjb^l objUl 

SL-£l t) ULipL— Jt dJ Ji j (Wlj^l) WW S>^J JUp^I JlkSjf gild -y> 

a ji.bjlWa^lt J*l£d Sjj^. J-^if (MIS) Vj^V ^L.>il j»Jii Jisj 

Ol )Ul 3 JrUw t)U y. £ jJL.1 nil ij *■ j •_, * 5 Jjb^l 

tl)|j — ~* c) ui^^'j ' Information Workers obji*iij t Data Worker 

^ 11 ajLiuiJt Sjb^lj a^b^l cjUjUI jJiJ uy J^j UJL»- & Vj* Jtt d~s~ (J-l 

Transaction ^»xJ-i oL._^. jju J^ l^i^j v^Ji L^ksj! IJjj" ^ j^jjj 

. Processing Systems 
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H 

OB 



(75 

V 
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ji j-a J .* Ol \4&L V MIS =b>^ oU>il jjoi Of £*, II* 

Js>\j—s^ ' fl v'" j 1 g ..rfj^L'j c U^'jO*- jj» i'lJb-Sllj £^b ^bU oUUl 

U-l (^^..^.Vl f- Ij i^j AJjb^ll ob.ji«ii jjii Of cfJUu bT £iS«J 

<>-• dJUij *fcoJ-» JU*ty =uM V^Jadl vJl £• J^l^u £~^ J»~ oUjUll 
L-^Tj Ipj3 oJl^ ^Jl ol^Uil j- UImJiI 2b b^l ob^~A» ol*L>l aJj J»f 

.(^sJadl ^ Uljl~«j Sjb^fl £jJj 4*Js> i_~*>- 
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jbV! dLijLjull ^w-laj 

ol *a*a3*JL lj Jj U «.lj U ilj iijti'^l ol»_jl*it Jai Ji>- Jit 

. ^ *^»* - 1' 
: j iA£ Jit J* yJ>j .oUjUl ,Jsu ,»-i;_) J«*4Jj jw^aJ ' J*l^ hjls*& 

. SjjIj^I oL.jl*il fiii Jfc- 2-ljjJ W> iU ^ 
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(MIS) W}\ oU>di pbi i-iji Jjfe- ibuf (8) fSj J£a 

4-lja J^lJL. J^U -^ MIS SL-Ija jCll ja t ^T jij*i 

3 jpUaa.VI kJb Ja-Jjj ^i MIS l*-lji Jis- oljJcu ^,3% U-» L.f 

2 — ^ J^J £>^ Ou*Z CAJ^h ^ 'P 1 tij 2 ^ cy <-b^ ■^ ^J «^li*— ill Jip 

. ^lil t) Lib (Ji* J^4 OIT UT 5>^l oLLpj a^uf 

oljif Jy4 jJaJl «JL* JU7 jjii . UlCitj l$Pl^f J& 1~mjM <zAaJA\ Jaj J^ 

V*e)tt *s4j oLujj ol jaf ^ JT JJ ^» UJ j <SjbSU SJlaII oUjUt foJUbl 
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- — JaJl eJ ft Lg>Ji2J •Jl SJULiJl «3jjM CjIS oUjLwJJ 3iUoil i*-ill f J^ j>* 

•^ — li a^ji^vi ;u»iLdi SjJ.\j ^j^i«j .Real-Time ^^-1 cJjJi <^ «jb!>U 

4_L.l5o ol «jja^ ity i.! dji.j » JI^pSU 3-iai* (j\ ^ jJlsi C)i ,^^1 V 

ija— <io> « ol JL*P a PJU JamJLij rtJa-> (JW" (Vr*-^ J - *' ^JUlSo* ^jjblj 3j.sL»j 

t^t . i_J£LAI <ui j UOl jiP oijI^iJl iliil oULp (ysj-^-l Of j ,JLp_j Sjb^l 

SjU'I J,l -j . Xf-yiA 2LL5LSo V-j^I 3ijb^l oUjUil (Jai fJiiJ US' 

c4*jj c ,Jtt t -la-Ja* ^ ij^jJrl U^L* ^jla^fl 2-JU.JU S^ilil j>Pj ljJb\l\ 

> ^ p dJUij Management Support System •>")[» s^^~. (Jajj 

UjUl Ur jJj^Ji f j>- uy J-i&li J-a* «aa£ o 5 ^- ^ Synergy x^UuJi 

c-plja: *\ US'j . a.o.huH UJuSdlj 2L*Jidl S*U£)I ^ SjjJ«i--o/il.u« jSs* 
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(_A. 



_,^i yj^»_f £> (PCs) Jj„ t */'j£±\ Sjf*f -^ JUj£l» A-SLiJl oL.jJidl 



3__jij_j \n^fr\ \jj jU»| ^ J^jo cjL*iljj /JaJj ^ljLj o"i/Uaji S_j^»rij Server 

Oj-ScS lUlSo. JJHAjlgij ^j ijj^> ^ LpJ^ oUjJbuil |»l)aj OjIxj Jl5j . 4JL*l^X« 

^ Lp JLa «J 2LPj* (*JaJ UljJi liLs^l Ojixj Of <^f . ij-1 ... 2L5jj*miII oUjljuiJ 

. DBMS oUUl oplji Sjlil jjfc J^U j* lijli| <-^j oULj jlpIjS 
j— »j*j JSL-A i_ *jM <£py oL.jU.1 f Ljaj JUL «UVI jj-i^ j 

(CJ L" J^j a.fri.ll (^j*jJrl J^USJI Js. fljfcjl gj>„ JJLI&U ^jla'yi oUjUi 

fL)iJ Jjty AarjJJL AjJj_^J Jtf"^ £ hj\^\ oL.^LJ.1 ^Uu 0j£ of jt t aJULiJl 

. . . 3__jjli^fl Cj\ «ji**il f Usu <U> ^1^1 "WaJUa^-j 4jtfUs>j (J3 ^Laij^J CjL« jbt* 

. liSLftj 

L_J*JI Sjb^l j— J- <L>rjil v-j^ 1 ^J b V* ^L. jM 1 ^ ■ f 1 ^ 1 0* 0>**> 
£\r,: ,»y\ Ha J-jai._j . ^L^-^VI Sjb^l oLJLpj SjaAjM SJuLJ.j Jaii SLlOl 
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Functional Information Subsystems 

SiJL-*!. ^l£if Jut v-j^ 1 cjUjU.1 Jai of d~>*-» ^ ji?\ t) U^Ti 

Lj *jji>j 21*^1 ^-^j ' «Aj<idil SLo.jfcall U>I0a^1 -uli I. i^-o- apjs* ^Lufj 

l>i Jif Of jSU jf . £l . . . ^Ld^l < Jii'j c^^l ' ^>*=Ji J^ v-^J 

v— j&\ * ij'^V 1 ^.M 1 (t^J c^ ^ U ^ J • su ^ jJJ ^ < ^ J ^^ ^ U * X> 

?_jlj «__-. 211pLLL| V 1 ^' M*M f^ 1 O* i^J^ *^ ^j* ^j^ J* h^ 
^ JLJI (9) ^ij J^iJl t) JU-I £»lj j* UT .^rjULi fcJl ylP ^-jiiilj 3jidl 
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MIS Sjbl 









M 

^,li-l 






oL.y*JJ ,^>H f Uidl 






+\ ^ A* 



^ytji ijijii Sjiii 



olilrf InpUtS 



I 



Processing 



jcjUjiw 



Feedback 



S 






!i-iCjJl JjJlidl 



oliUl 



Jijb^l oU>WJ J^l^sLl flkJl (9) pSj J&» 
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3_!jb^l CJ\ .jl*ll ,JaJ /"JJI (Ju'i/I £J>j-Jl Jl *JU*« UJLsi S^JstJ 

Ol «jLvJU J-PjiJl ^iJsjll Jaill ^ Jw iJlP j-. l)j£l> r- ij«»Jl IJlA df ^-yo 

<_>U — «>^l .^ — * ku~*y jt JL*Ji^ (gSl {&* &■ ^ 3jy»j^ j-^f- J iS^^o ^il 
.iJLiAiJlj iX^lj SLsxJlji-.Vi eilJU^l jU"^ ^jjj^l J**Jl oe-ljSj 

oLJLp <^jJ oJLjw <1)j-Xj (_^LJLj_j (JJs jil i»L2jl o»UJU LgJ djj£ oULj SopVSj 

Sjbl t j-l d^'j ^U-«*JI »j*4 ' Jij-^ 1 S J b ^ fyj-U W*^ 1 ^V 1 *Ja-wf j 

j . jJ » jjil J-as^j JiS'jLii.l <-iJ^ f U=dU oL.jl*il jCJii-j . jl-l ... Jjj—J! 

J 3 -)A-Jt ^£l| *bty ^"j 2uM( oLsLpj-JjaAiV 5-^*1* j lU£*.j 5JL.L5- 

^ *-&L J^l&Al <£p*f oL.jL.il f U» f jjy aJULiJlj l**lil ^jUJl 

j£ dJl £ ^ ^3l_j l*u Oj&j $ \*j& ,JiJl u^^ ^ 1^^— LgJT.aiJj 

iL—^lj p frjJl J JL£ -y tfjb^l oUjUl f-DaJ ^Jai-i *ilU«j .(10) pij 

Ja—^jJl Sjb^lj USUI > Utjlji ^Pa ^ (LUJl) \^/Si\ SjbtjU <£jjjJ»J» 

J ^Jl, ^ Ajjb^l objUl jjai 2L>lja JUill tf J^ tfj^f V"^ a* 

.ji-i. . . v-uiij gdi ol.>jj ^>Ji f UiJt * w»lji ou>jj ^>ji f U»Ji 

dL_JJJ V->l oUjUl fja j^m-Jj JJL^ j aJLJIj V^l J^oil 11* V 1 ^ 
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2 ■»&j\\ oUjkll JaJ j*y <£j& jU»l jjj^j 3-oUJl *^>-Lil ^ J jLJ uij«. 

Marketing Information Subsystems 

■ ^j^lj ^W 3 ^ oLUt,:«j 3--»L«^l ajUjSCjj jJjj-^JI 
j >■> oUjJUii 4Jia *-,2»j Jji> (^JJl ^jta^l «i>U jUll j»l)aJ ajSjj-Jl oL«ji*ll 

. 3.^:11 [^j, OjScS jeJl V** a*j^ 
j-ifij /Jl ^uiJs^i 4-PyiJl JaJl j-« K*y>~ SJLij^jdl ol»jl*il fljaJ p-iyj 

^-Pjill fUWl i oL_jU1 aJrUi yP>Jl flkJl : j^J-l V JlsU J~- ^1p If* 
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j-A— *tj .(11) f*j J^JI g Aj*-jU ^ij-Jb \*J& (JaJi oJLA j^JaJj 

^Jl JU-^ l^UUl aJaAiVl 

z^dl «jjr. i^UU o_p*Jl - 

aj jjill oljJs j>p oltjlx^ — 

a — -id jjj «dl Sjlil Asrl^. U JS" -^ cS/'-f ol»jl** — 
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Sub- 
subsystem 









1 










JLij-^l Ob^Ldl ^Uai (11) *Sj j£a 
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Operation Information Subsystem 

oL— JL»jJ\ «j^1 js$ *r lI>^ S — ** i J^' f^* J* oLLjiJI oUjIjw ^l)aj 

--H 1 J »«**Jl ^ 5iJi_j 2Lj\_jj Jujai* oL«ji*C. 4jjb^fl o»L«ji*il ^Uaj Sjblj 

^1 til JjiJI ^yXjfc-Su A.j)a7, w i L»JLj \4~Ju *yLvdJI oUlS^j i*»«j^l oWlj 2^*-^* 

ol s*^_) s j*^J CteHr* *\$3 *J lj> i t>* ^j^ 1 f U*^ V^J^ 1 ^ J^- dr* 

. 2L^il Sujli^l oljlj*J» il*N '*ijjj^\ VU—JI olijLil £&} Jji 
t fo £_^. J^l—So oLL-Jl oL.>i ,^^1 f IjbJl Ot Ji>-%. dUiJj 

j, fr j t Computer-Aided Manufacturing j— "^e*fi^ ••**' — -* £~^' 

Ja_Ja£ a^^ jjij j t Computer-Aided Design jj&fih SopUr. ^.^tH 
2L_*-yM oV^Hj (MRP) Materials Requirement Planningaljil oL.jb— 
Computer-Integrated^-Jj^j^l .JapI—* £— *-s!» J*l& (J^j Robots 

. Manufacturing 
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( ^ ^ 



. ^Istyl oUjU ^P/ill flfedl i a~~~jlJl oL.jL.JLJ 
Jj_2jl U^x.dUJuj .VLLJl oL.jJL*Jl flfr (12)JSj j£iJt c^jij 

Js-jJl *l JaJl J-JtiJj rt--waj ^ Jf l3 f^bU«u UULiJl oL*jl*ll j»UaJ 01 

:JLj U^ Lgi. JLup jTJiJ VL«jl*« j^jLli r &l Jj t %«iaJ,l J jj*-jil ^L^l 
.(TQM) U.LSJI SijJrl SjbJ Jj^ VL.j1im jij& - 

. «Ljl^«3r jlll ijUj">'\ /jf" ^jL«jLc* jlj\j& — 

.LjJpLcT .JJartdT. 2ULs«Jl j,j\ju - 
.4-pLwaJl 3^^LJlj -^1 jijVB - 

.gsll jijJaJ <±Jj£ ^P jijliJ - 
.*L*iLdl 3l,jJl oLsnuidl ^ jJjLSj - 

.LjiJUij LjdLiS' d~~ ja liJDij oLL*Jl Sjbl jp 2LJl»jLw jij^ - 
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Financial and Accounting Information Subsystems 

. fUaJl I!* ja 

f t b'. c ^UM J-SJisJl fU&J c ^Jlil ^'IjiJl ilAPj fljaj c SL^Lsil o^Uil J-*~J 
. oljUii^l jJ^ f Ijiij Jill JjUsJl f UaJ i oUljil alJlPl 
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I 



Sub- 
subsystems 



^jii\ filial 



^>J| f Ikll 
jlJl — l.jl-.H 










AJUjJI OUjU. ^UaJ (12) ^j j£a 
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i*]iuJLl ^lil £>_*Jl JJL£ Jjp- j>j\ju - 

a .p S^j r-bj ^ v-jJ-l Lot . 1S%JI oli Sjb^l oljly (**i Ji iiUs^Li 

. Jujidl ^ Sj^iJI ijljll pJfcSj -Wa£ uH^J u^ 1 

aJL.L_-i ol •>* f UfeJl Sjlil Jbjj; ^UaJ\ U* J_# c dlia j* %** 

"±-~Sl\ j* 3 **£& oljijll <cAi"_> *i^M Ajljil VjJj ~'P\ ^J O* ^J 
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Ja-jJapsJ ^>Jl f UsJl t oUUl UrUi ^P>Jt (IkJl Ji* ^>Jl *-Jajty j* l.j». 
f Ljadl c j— i\jUj jj^SU ,^P>JI fUaJl i mjJdl </->J» flkJl t 5JUl*Jl tijUl 
. xjjadlj ^WJ yP>Jl f iMj JSL.UJI al>Vl Ctt^J jW^-V ^jiJl 
jjOjjjL: — Jil j^ — ^ 3 — J^oJi\ 4 jPyiJl 4-JaJ J^ ^ j ^(JiJl p^jj 

U.UJI <JjjJl -Ma^ J^>- oL.jk* . 1 
iJiJUs>jJI j*-j2jj ui-^jJj Js^J (f j *« A" < ^U 5 - ol*ji*> .3 

iijAJl ijijli ^jjaiJ i>jjAl suioil dJj?«Jl '**<>%;■ .6 

oljb^LJj ol — .jJLll r UiJ JL^I ^ aaJL *»,* JLp j^j (On-line) c _pl! 
J^^llj aljiSlI iJUij SfrLiS' jjsuj Ji~^ oUJai.j £*l jj S^Lil l^LaJ dJUij 

.ufcl» <j sjytJi jji^ ji*^i jUs^yi ^ ^ji^ jJ ji 
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U)T LjJj U^-f jeJl CjUjIxJLI 4-PyiJl "k+L&jh *JaJl tit t *Ju5j Lf ^JUiuJ 

^ jU^j < *iJL»V ; JaJ^j oL»ji*JL! 2Lp.^i)l (JaJi j^ SJul&dl 2LJI oJla oLij^L* 

jf 3 (LbjlJ VUjLdI U-l*U oULp jUi Js- SjJuJl oL.jl*JJ ^^i f Ijtt JS~ 

oljla^l oL*U aJbdj V*^ 1 Sjla^t p-«j *M J*^ *J 5*^1 JUpty <JU 
( v Hj 2L»Uail 2u-iJl_j JlULiJl Sij^l oli oL.jU.1 -^ liLji— vjdiW. cS^Vl 

iL — -lj p — pjJ ^ -SfLj jv^aj oL« j^U-iJ ^ji (^J-j fOiJ JS" l>1 

. J-t . . . aJUij 

2^ -Ol 4iii*j j 4jU-yi_j AjLLpj 4j}ta*-.A* (^t^J fUaJ J^O 0! US"j 

* JoJ J^ :* ^ Uijlj^ jUii-.lj lijbj fi \*ue*ZA a-i-bj oIjLj JpIjS ^ 

a—.Jl J if. tfJUl (13) j»ij JSC^Jl t) ^1 j y> UT oUUl OpIjS SjlaJ ^ 
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jtj~J\ ii>"i/i aJU.1 v-i^i 



^1 r 0kk 
^>l r lJkJl 
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DBMS oUUl jl*Ij» 





Jojuull 



Strategic Role of Management Information Systems 

o\ «jl**U r-l :J|_) cAiUU fU.^Iw-1 j 3blrU>j Oj^J Js^J iJ>~«^J J £-3* lT* 

w — Ip Sjia- ** j t IjISj i A-»rjJ ( *. . Ja. ' J ; Ja-Ja£ ^« «j' A V' «~**lkj iLyuJj p-Wj 
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•j—^. 3 — 4ai*U Strategic Vision jl^V-.VI L>j^l ^W^ ^ ATjUiii 

•j — p dilij Organization's Mission *-J«uii ilUj apL^ aJL* ^jo 
i»j^J.I Jl^ty jjp oUy*. ^caiij t *ij*j& Jl-^^l JjaAst ^Ijjt jujl4 j i > 

Sj «Jl ^*»l tf- 3 jjLL. J^U ^ iujaiJJ v^lji^Vl <-iU»ty ipLyfl 

5—^ jUJ-l S — sJl £ Axijdlj *JbM ol^JL^llj ^^iJU Ujadl J^b $ ^Juc^Jlj 
* j-jM oljJ SJlj ^j*jJr» ijljil £• gftdl oJU AjjU-j . (SWOT J-L£) 

J_J|JJI Ow iL^U-JJ 2JL.L5JI SajJ-l olij MjJjllj Jj^jjt ol>jl*il ^cJLSJ 

. 5jii*U U^ll 3UL.L5J1 jL*pty WLr-t jLtoMj fc£jj JL^l^^l 

^l_4a* ( _ r _iJ ^ 3 «iLdl oUail *bt ^jli. UjauJJ j£j| *bty 5ji^ j^ 

^ij c ij} SjjIjJI V-J^Jl iL-iLil c^jS ^ cjUtjljM ^ o^ijj U J^- ^ dlbj 

: jjhll J&Jl ^ ^>ij ja UT, Porter 
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Bargaining power of 
Suppliers 



i>jj&\ 






Threats of new 
entrants 



apUaJi ^ i-jlAl Sxi 




Rivalry among existing 
firms 



Threats of substitute products 
of services 



OjjsJti! 



Bargaining power of 
Buyers 






MIS j Porter c iy (14) ^ fa 

jaJ Ig «JLSj ^ — II 4Jjt\ ,i,ll SijJrlj UUA\ Ju-iJl oli oU^Lii! 01 

: t/*J Porter jr iy <^ ;L~d-l i^ildl ^y J^ba" of i_*£ ^jb^l oUjl*ll 

apL^oJI <j| JL-iUil SJLi . 1 
a_jj^ ispji JLp jJj; ^Jl tSjiJl jS^J jjt a^Lvftll ^ JUiUll SJii Ji? 
j— «Jl Ju*> : i«iUil lxi> lU-ji JbJu£ <^ Syjil J-*^! uy <^»j . teU«Jl 3-jiU- 
£ ^ ,..>dl Jj — *a t 3 pL*aJl ^ Sijj^l LjpjJ_^JI JuSjJ t apL^aJl <^ -j^l&l 

J^— «Jl <Jf (juJU-l tjy-JLil ,jy 3-«iLil SJLSv t Sjb^fl oljJi i oU "vUj oUjJ.1 
jO— '' IjL—^fj i3 — Siljdl oURiilj oLiOjLl aJ!Ai^l t ^idl j-2 j*p (^JU t 
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.*}U*)l u— T Jsrt ^ i3j^J\ SaJtij i ^L-iLl J-*>wJ iJbiZ-l ^JA 
"j-^-jJ.1 <^lij«il ^ JjSlI 4*-jJJIj JUio JijjJrl ^piLil J_jSO JL.Jbr Oj 
Jj_>. 4*Jr» ^bil oUiy ^ dUiTj < t3^Jl Jl Jj^-JJl ^U* yjf cJuJl ^ 

• OO^ 1 uwiLdl J** *j*j 

^ • r fsnuJJ ^jLJlI SjS .3 
£— ij ji»l — 2- J — »^ J* VI JJl aJj ai t5 J^ jJLs ^1 ojL-w. SjS JL*aJ 
Uj^ — **a ^ -^Jl oUiidl _jt frlj^r^l jf iljJLl Sj^J-I (sy^> Jsiisf- jt jU«,Vl 

j •_} t *pL^JI J5La £ AilSCj c J_j*Jl ^ t^o>- ^ <_ijjJ-l Oji ^» s- }U*U 

. *}LjJI c^ja aiij of Oji 
^_*A Ul J^l& j^ _^l ^l]ai^l ij p-bUa j^«-JJ i-jLJ.1 Sji Of US' 
J — lAi Ott t c5^t *~~l< ^ . <»Ui V^Vi obUx/iH J^ S>~Ji jf ^.t^iJl 
(<r _iU J*L_& J 1£ Of (^>iAl £_Ua^l \'i\ 4iP Jffyo, jf Ojlji Of {£s. j4&\ 

jijii~J} JujLJ.1 S_j» .4 

5 — i£iK<« ^ ^LyS Oj>*j UJjlp As- ^yvaSl J,| c5jl«ill SjS j»Ji>l*i?j . *-$** H»jLJ.I 

j—^ t^^r^l ^i . : .. M l j l»Jcs-j t J5^S' JUpVi olj^4 p**>- ^ U^t i-^>- Jifj 
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^1 «f J*t& jJbi >$^l £jk~o Ujup jT . U*. i*i> 2jL,jJ| aljll J| J_^d| 

. 4ipLy» rt^aJ 

vil liJ . UJaAl oL.Jbi jt oU*ni AiJK; JSI ^j JLpjJ J^t j\ tejih (J Jcj 

ol — ssxdl jT t ilj ll l^A Js- Sy,L. JUat. c^^ill jf gcdl ^ JT a^f Oli 

. i Ujau ll Jifs^ill jilvw ^ CjUllII jf iljil «Jlfc jiJG j\j*Z*\j SJL^P 

2_VSll ^jLo. olTyiJl «JU JT ^-J JU-l aju^ . aJL,Jb jf aj&Lii. oUj^ jf 
^-iy.gs-jl ^Jl (SJUIJI aT^iJl) ^1 ^Lil Lib j^.^ £*- i jyUl j ^Ij 

. Jj*Jl ^ aiLill 

«j — ill jA ip tjMj <Jj&\ a— iUlt olT^JuJl oLas-Jl^l ~*ij*j> a\ 

ojL_i^iJlj aja^jii.1 oUliiLl <^ljbj -j^i? oLsfcJlji-^l sJIa <jj Sjj^-^U t_i*-^Jlj 
. A^V-VI ^IjlyiiJ 1MJ.\ ustdl r JLP o^U- j >Uil JJLi" ^ ^l 
14— *l*k MIS a— jjb^l oL^jJUll j, — ju (•>" ^Jl oU>Ul f Jbuw" 
^_Jl Sjj — ^aJl o^a^d Porter ^r iy <) a-«i-l a^iLii ^yj l^LUj L^ajUjj 
^ 1 j — .JL1 JL.iT aiU, Jbry Ja t JlsLl J^ J^ . a^u^Ji a^su. \+jj> OjS^. 

ol — .%Jl a s-ijj aJ_^Ji -_^ Jj» ? ^y.jSl\ f>*>- ja U . SijjLst j-J! aiU, ot 

. £l ... ts^ty ajjUJl 
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i_tJl <J Sij ss-^ll 3*Sji!.l_j 3JU-1 olJ^Jtfdl j (_/»jiJl j^^J cjljocar. 1^jj\X»j 

. (SWOT JJbi) VrjlsL-l 

k^il 3JUL- ^ijfij hj^\ oUjUt ^ 

^ JL ~jj\ '4a &Sl\ J-lsJ f-b!«^-i dL^J y> i*-iJl sJL-L- ^iy 

Sj—iJl j^»l ip- 3_»yw ^ JIjj V-iLdl Sjil jiUa> Jl.Jl£ ,Jj4 ^ij SUjidl 

^_ ftl ,2ll 2 L**- ,y>_} d»j*il W ^j 5 ^* l*-^ ^o^ :u ^ 1 t5*^j • ^^ 

aj U aj^t JT >J UkU \#L£ $Jl uJ&)» o* j^ aj^l J& aiUil 

3 ,Lp J_j* g;J^Jl (16) pij JSLiJtj . JB J&Jt ^ ^j y> U^j a*JH 
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Management and Administrative service 

'ajj\^\ olusMj ai^J&dt 2LJ 1 



Human Resources Management 



Technology Development 



Procurement of Resources 



jl*j*il 



Outbovind 
logistics 



Operations 



JLUlJiil 

In bound 
logistics 







i 



IftJJI ILJLi £_3y ( W ) ^j J&* 

Inbound Logistics IbnuJi obU*yi 

ilj_ll a3jL«_, ^jj£j dl*j^j f*s-»j Ji4 «*«)» ^ *KwVl J^ i>~> 
a_*>j v^rjUl Sjl^l ,f\ . ^1^1 flkU ^jtAJl i£jA\ cS**A\ ^.Upj 



97 



J.I.I'. I.. '.IJHI.IJ.LI.il J Hi J.I I. I„|.' I I. I l .l .lll .'.|., l|. '.II: 



Operations oLU*Jl 

oL*/ Jl oM-^-oil J — i_p«i a^ULt U>j JLpU^JI ajaJLjVl \f 

Outbound Logistics Ol^-jAil 
Marketing and Sales oU^llj jfcjwcdl 

• t^j^^l ^J-^l i_iiUs>_jlJ 

Service 2 aJi-l 

n_ jjjdl t Know-How fclSsJl y^t* ol«Jbi- J— iij c vill^i—JLI fUl L^JI 

: ^ Oj^si 2L**ljdi ajajj^l L.f 
Organizational Infrastructure 2 — -^Ja-Jl 3 — *Jl 

Ojj iJlj if**?^ ^ JaJa^Jlj Sjb^ll ^ JT i^-Jadl 5~Jl ^*-^J 

. tfj^ty **pioJ» a^Sli J*j v^j Jo^j *-^uji 
Technology Development tsr jly&&\ 3-«jJj jjjkf 

. <L-a)I 3UL- ^ JsLiJ j£) i^jJj^jJl o^jitj 
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I frl 



Procurement s.lj«5Jl 






,^pjjJJ <U,a]I aL-JU 



> 



> 



IwJtil 3 L-.I.- 



>- 



> 



>■ 



> 



>' 



>-i 



> 



ajsuji auaii i^sitj a*-2Ji aJUL. (16) fa j£a 

jL SapliT a^.aJl iJLJL. JJ^i] Porter r^y f Jb*i~j ijUa2*Aj 



J i jj- J *■! j * 0JL0J.I wgiyaTll oLJL**J Sl./»a^ Oljjapi- ^ Vb^ <J^ s-j*aJl 

li-xJl > J-L*sJl 11* Jajjj iiUail SUjjJl Oi*^J oULJl <tb olJb- j JbOsi <^t 

^-J* Computer-Based MIS v->» M a V ^KM 1 ^ J-*" 

. i-JauJJ JU^All Si-iLil V^'^l J 1 ***^ £^>^ p^l jjj 
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Cost Leadership Strategy .jJlS^Jl sis bLS i&*j\ju*\ -f 

jU *% £j\j *-*■ iji jyUu:. ^Id^lj ijljpJD Js/fl jUia-VI J^ -j- ttUaj 

(3L_jSoT a — il& Jit <^t) 3il£dl SiLi j^ ».^. w " ■Jl 3 » frill . Jj*Jl ^ Sojljl 

Differentiation Strategy j~*Jl a-s*jljx-.i . v 

•^Ai JL* jt Sjj-^9 Oij£> Ji 3 L*]odl ^ju-J 3Ls«-jl J l-. , yi 9.AA <) . IpU^ail Jl^ ^ 

^1 .^•a ob cjI *eH* <ufr.:lt c5 jJ (Lib l jasf^Si \JL[*ds)-j U*lss*ii» J_p- s*f^ 

( _ r & ^ Sij ?pjil <^j ^Sfl olui-ij oUcidb L.LS yLSL*lj SJby *ij*j3r 

Focus Strategy jsO 51 V^" 1 ^ 1 — * 

1— ^' t) ji — tsii ^ pv^j jis 1 -^ ^i*^- 1 i> tHb ^ ^ <5 (A^ 
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oL_UVjVl cj-+ *—*?- Js^" a* 2^' f^ J* Synergy x^UiJl 

ol \p\uJj\ j cjIWp *b j\ 4 SLjfcll J^b ^ JUf-t o^Lst _>f *]*Ajf jy SjljjJtI 

j jj£j J^ ^ *U»xli.l 2U-2JI ***£ JL^ldl jP wjUI jSl\ *J>CJj 

Of jf i J_J j-* 3 Ja,^ j& jl £»l iJaAJ^I Oy ^1 f Ufc J*b ^ -Mjj 

Of I *jb ^vy IA& ijj^aj JUpty aJLiulf J I* ^ -W»UJl fj**« J-J 3 ? 



, =^P Uv»b.j jwdl j^Jtj . ^yi\ W^jH oli j&lj ^IjsrSlI £j~4 ^ jjTl 

. 5*-db oUj£il JpUJj jolJl i->- ^ 5 - 2 + 2 Ol &L^ ^_^il.l 
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^nm\ 



{&U\ p±A*aZj JJ*J ^t ^^A IJol 
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pZ\ f^j JJaJXj UmA {W ^j& 

JUUtl pi\ hjiui ■VU'SH ^iLll 
JL-ijJai'JLJjUft General Systems Theory JL^UI jJaJl a*>J Jtf 

L_-r" f M ^!>J LjliVi I^tjJjJI (I Ip Bertalantty *< Jj ^» •■!* 

a—sss^j Framework jLJ^l 0_j_& af I—* aljt ^_Jlj Sj • Jjf IWj 

. y»ljJaJl JJjij ?-ljJJ Methodology 

LA^U ja ^SU ^i a-*^ 1 (/> a - uJl r^ 1 ^J* ^ tf > Buckely ut 

.UImII o»lj9rfj f U»j JS" Jy j ' c^ 1 ••** uw ^^-Ij 
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i\»\ () iijL_A U ,,..lj !&b~ j,ty ^H, ^ Ja* U*ll jJaJl a^jjii 0| 

Bake, Talcott, j— *^t *il Jl dl J~- Jp ^ >*JU jls-WIj ^L^V'j 

• p-*js*j Simon , Boulding 

Sjb^l JL« ^ UUjaj j JL.UJI jJaJl kjjaj i)t &L~j J^i ,^ vlJJJJj 

bull jJaJl Jjjkd a~aUty ^Lli-1 

: ££iLil «Ji* *j&I ^j . 3^l*Jl 

j? *l j_*-Vl j— 3L «k-* **>-£ j* f UiJt U«J1 ,JaJl ^Jaj Jl*- t) 

j jj. sUb l^JaJ^t frlaf t) Zk>\s* Lf^Jj WlaJil »lj*Vlj oUj£il ja S-U^~ 



s . Bj jH 4__Jai _>t f Ljadl ol ijC of -^u IJU . Vv^ 1 V&J Mij&. **4 
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j ££ ■ £ JLpUJ ,eJl t-iiUs>jJl j* y*w f^y .Lid j*-i» t--IjJ JSv-i J^-U S-S'l^J.I 

a j&i .3 

j£ Jtf Jijajl^ olijCj *lj»? -^ Dj^! ,Ji^j J*l£> J^ fUaJl Jit 

. oli jw>JI ^u» L*ji«j *J**Jj-* ^j-jj <^> • l»i»-lj UL.J 

a — AM .4 



jj ^jjj i^iji of in-jjb ^fl-tj *J 4^^j ^j 9 *^ <^** v^ r^* 5 J^ 

.(i — kz-* 
jjidl aJiP ibjl UiT d-4 i jiTl jf j^py oyUii & fife] JT j£i~! 

4__4a3j A_jUj£i L^fL* }U^ »jijJ«"J "■ " ■ ^^ ■ ' S-*K> f^ 1 ^^ ib ->' ^-^ 

. as>sJil ^Jl a%Jlj iljiiii JMadi ^ jjt a4 -k^V of v^ ^ V>J» 

Ob-ydlj OLJUjJIj O^Jdl .7 
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-jy&-A\ ^y iiki£ 9 \y\ JsdJ 0| . <ttlJL*t_) fljajl J-*P 3l*Js> J^. Juay 

Input Processing Output 

EJ— 



■n 



f UaJl Obr-jifij OUUPj O^-Ol Ja-*-» j£-5> (() 



Input 



1. 
2. 



■A7=^ 



Processing Output 

=o=* 



1. 

2. 



S. Inputs S. Outputs 

flkdl OUt-jStj OIjUpj O^-ai is-*** JiJi. (^) 

aJUUJl ^.>;tH itJl ^L*Jl aJub jJU** Otf" pi j- (£l ... oULrfj ttlbj al^j 

t-jj—lUl W»jJ* jj>j VsM ikioS/l JS* ^» Processing oU**Jl 
4^jVl j oLU*Jl JU-J f UbJl -^p gs* L. JT g» Outputs oU^I 
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2L_JU» <^J . ^ JSldl V'^ 1 *<lfA £j& L* *~A ^*j fOiill J*p ^^ ■■Jl 

iiJLjj: — «dl ^eJLxjJI ,jy L* SjsstiJl (JLxHj J-U>j aJL?- ijji LaXi^ Li" <u-uij *UaJl 
J*&: — «J V f l&Jl SU- Sjja j . ( jflS* j* L.) ^UiJl jU^lj (0j£> if ^ L.) 



Input 



Processing 



■V Output 



Feedback 



J tc, L^ip r jl^ j* l* JS*j t Iljw ijJb- Jj'-b oil* J**,) f»l)ij JS* t jL^a^L 

U—Uly J—S' t) p — Jaiil j^**ajj JJL£ U^ ^JaJ ^_^iil IJU JU*f 0J 

^1 Ja^jjl .10 
J — *^ J^" ^ »jj>&* «j j^ Interface ^Ji JL-_pi ^Us-,** ^ *wlu-j 
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Ja ~J JUI JSC-iJl £*>jij . oU-^^xilj o!>L*Jiil ijlyr. JiLjj jMij 



/inputs/ - * Proces -^Outputs/™""" /input r - * 



Proces 



/Out puts , 



System A 



/&!*£?£/ 



System B 



System A /Output 



System 



b/0uw/J SystemsD 



,.„_► /lutput Z_^. Process -J Output / 



<£j! Ja-jJl f j{i» (17) ^J j£i> 

a ,«>i .11 

j_» -u-i; j»rt» flkllj • j}^ r Uii j> f.y>r jft\ UJ*- $ j* fUii J& • yf'j* 

ff frtij ,JiJl v**^" lJ ^*> -J^ ^J cK-J >1 <>- (^ CJ~* <f> f ^ 
I j -V- 3 ajlLl S^AlJaJl <££*+ Jfij .i*J>i\j SLJ" l J ^J^' *Sf~* J* \*j& 
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Svste 








































Subsystem 1 




Subsystem 2 Subsyste 


Subsystem 3 








































1-1 


1-2 


1-3 


1-4 


2-1 2-2 2-3 




3-1 


3-2 


3-3 


3-4 
























1 


1-2-1 


1-2-2 


1-2-3 


1-4-1 


2-2-1 


2-2-2 


2-2-3 


2-2-4 


2-2-4 





fkJi a^^b (i8) pSj j£* 

(Lji -j — . ij^> v> kjJfe* J^" ^Jt j sopLdi j a-Ti^li t aJ-i ^ 30-I 

u >s - /» jSj JsixJ aJjL* J^ 0^9 dliJJ j . ^Aldl j Si* JaJI JuIp ^ i_JLL5. ^Lj Lf> 

4.^ LgJlJa^t iJLSjSI j lili^P 0W J^ J-wJlj (OljT 4-Jajty <-*?*> j>j ^Ijij 
(jJLp -LtJLi Li IJLaj . jJU-1 LAjb4j jijJaJj l&~^ jf SJLiJbr Jij UlJLi^l J*-t ^ 
ijt>\ JaJb l^5!>Uj oL.jJUll LsrjJjJ^J 01-V t) fJaJt p^./1'j Ji^ J*>- JSty 
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ji — \*& J — »j«j ^JaJ ^-sA! ot Boulding JjL>- t ^Jt« l« ^ L--*-t; 
,^2Jjj_j Ijiu UgJLiTj (JiJl ^Ijjt Ja~J Ji£ JuuJs SjpIS J^ .u..^ fj* J^ U-iy 

. Unknown tfill Jb~ Jl 
. jJaJl ^y> oLijiJi Boulding ^iji ^Ul JSLiJl ^^ 



>»»«*) 



*»i 










Boulding ^iji (19) ^j J&*> 
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4_jy-i j a j & ij*^i i*j j*i£s £)i o»jii»v» y (J^> ^* Ja-J 

j, ^ JyJi^ jij Ja^-Jl ,Xjl5Lil J^uJl oli IpLJI J*P Jai I4JL? . 2L^LJl 

iff --^ ."olw-j^jill" JaP U Jl>- Ji I4I** -u-iJ ^Jlj 3JLLJI |daJl -^ iJLiu 

L_UiJ >au Cell U4-I . U4-I ^ _j aJ-| jJiJl ^Ijjf ,k*J jlj JLidl ^ ^ui 

* * * 

Jil — ^ Open and Self-maintaining 4 -o»j Jiis- JU^ ijitfj Ujii* L>. 

L-^&U J*l & 5JL* JiC. SLiiJ-t |JaJ ^ji^ ^ (^JJI f JuLil &jlA\ 

.Ujfrpj JUaj^l cASL&j oL.jJUil JaJj jL^pty oL*Jai» L^L4j OL-J'yi 

t) jjaill Oyj s-SV s j*^ ^^i y Boulding ^iy ot ^l^Jl ^ 

i_ilJ fef J} J j-^^U i±~£U JLfJrl JL- t) boyi*. jf I4.J1. 1M £• ^4ajJJ 3jlSor J*J* 

. I4-U jil«J i£ jJuj> 

. * . *• 
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<u>- 



— SJj l*—^ J pr\ j* U i^fe s j b ^ s ^ -^SJ\j i££jd\ '^iJ^\ 

■*-* . ,JkJi J o^ij ^,uji ;^ua- Ut ^ Boulding c iyr 
< ^ Jl a^L u^- (Sj*\j ibL-JL ^Sj^Ji j ^ij y> uT ^j, ^ 



*>JI ,JaJl -^ j^r a op ^Ip tfj! £, ^-, sjlsJlI jJWI 0j& ui>- ^ . J&T 

. ^IpLLdlj Ji&UdJ olS^Jl 
y— 1p ■-■ ■• ■ 4j i j UTj jiSl c--*AJ LJT LguT jjijl iljjj t JUwilbj 
I— JTj (N . M) (M : 1) (1 : 1) olftl* i^ ^ oU&Ul^f u^ 
L « — ~J U c^J :L ^ lii, J^ b ^ (Entities) oLj^Jl ^ Jjii ^ ijbu cjajjl 

. f ili J^ai t) «%JI ai* JJUi <^ UT, 
fLjaJ 0L_T lit 4 j) Jyj t JLP>Jl «~Jaij f IJsJl 55^ ^u> £~>jJj 

. jsVi yip UjU. JpU; oii^u is-, ijarJ ^ 
Subsystem Subsystems 






2 


w 










w 
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. a ^c j\\ b;» julji, JpUJI oIS^p c-*pUu lil ^1 0j£> <Ju& 

.^ t :-l Jjl J_j t objLcJJ JL-j|j jLii**.l aja-ioij JUajl 3LS ^j*-j c_JJaii 

Sjj_^j J ^-Ij c ij t) JpUS f Sl flkU fcj&l a-^yiJl (JiJl JT 01 V^ 

*JL_Jl J_J JL-J-I fUfeJldJeCiJ U*. jjidl Jl* Jrtp ^ ^ ilAUJ 

|-_ ■-,- J_*f j . jiJi j j-L^Jl £>*>j- f IM ji>J jf JLjJbM f Obit s~g & 

- a iU ^a U* Of jLspL l^J&AJ U»>j IfM j* <_i-Jv&ij Sj*UiJl j-^Lp Wj4j 

. JlaJl ^ ...sa j j JJ>*J ^-s^vsiJi ( b? *^ 

The Concept of Systems Analysis And Design 

ot\j *t Ji o».ij js^r f iMi d£xj »j4 u** ,jiJi j-Ui -ww; 

. ■■»» jC^j *lj*-ty »Aa i-ljij (j^a J^rt ^ dUij l^ylJl *"J"J -b'U jlCj 

c 'a >.ft *— V>j ' ^ 'j^ 1 v^V ****" <->si (j-j-v r^ 1 J^ 

J_T ^ f| kill ^j gjl tftUll ^jij ^rj^J AJL^IJJI oUj^Jl UltUljIj 
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5— \jA, jjsdl J^U U*s. fsi i jA ^ . \^j& y W J| m^ ^ ^j^, 

o^L_^iJ £^ ^ ji j_^ji j^i ^ ^^i ^i j yjt ur squill 

a_1^ L«_f *^| jjiajij jjU., ^ (5 ^UaJt) sujjidl J^ ^^ ^i 



io .jf77ll 



J sUill Ol*/ Olj .jjaj) J*U <U> gb- aU^ ^ jJiJl ^^ 

a5^ iuil «Jl.uSll jUt jj i>v*w> S J>va j pj»Lj UjJ^j >l5^j Jb-lj JT J 

t\ VJ S^O* *-j*llt iaLjJl oWjSr^l JT Ait Ujt (< , o,^-ll Lj^yj . ^IJaiiJ 

a—jSiadl A_jU^I_^ JUS^_^lj f l__4idl fU Ajjj^aJl a^I l-JL-VIj g-lj^lj 

«l — ij kr^il Ak-ij^l j~-j$ Systems Design jJfcJl p.^,^ i_J^„ j 

J j-b2j U A^j^Ul ijljll (j^sasij l&Juii. oLUp SjjJbr j I A^jiil jiPj Astjjil 

Hardware I— ** jJyScJl il — » flJbri-,1 dUi ^ U dUJJ 3L.j^AJl J**J| oW^l 
Sjj-^. JU&-.I Jsrl ^ Brainware i*j*>Ul a^jAJI ijljilj Software lila^j 

l) jJaJl |^*^sjj (JaJl J-U ,ju A^jll SjjjJ! 3S!5Ul ybj^r (J J tfJJJbj 
^ «i p£ j* cux-J jJaJl JiU aJLp cJIS' li^i . i^IjiaVIj *-*^j iJ>iUi»jJi 
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jl -City J «J Uti^ y ( ^Lti /Jl SJLjJl jjajl *-~<waj jVM t jl*ai*lj 

t^jl — -*< (j^j — )aj ?r'$j£ *j**J f'^J C J*' * " p jo -'i ^ . ' j (U^ 3JL«P AjfcjjjaJ. 
J — JLs-J gtAl — Uj J^-l-U Sop a5IjJI c) jfk -^** ^JL»*ll eJuo Sjtajj JuLd Jb-I j 
3 jUoll JjU-l aAa? J iLgisr^l o^jbij ^^1 o!AlCdw« Lgi^>y JiJl i^wiTj 

. ijlj jjPj A-tj oljjil«_j (-ij^j ijJ JJi (J ^fcjs^^aJl 
C->l *ji«il |Jau j%-w*-s*aJ_j JJL£ JJb- ^^Ip ^U £j*j>ji f2l&i\ li* J-i^J 

Computer-Based MIS i. — -j^l 3_jjb^l oi — •jUJ.l (JaJ j Uj*p v-j^i 

flj^ ?fVl J J-^4 t£^\ if^ J&^J J 5 ^^ £jL*ll.l jjkJl jtiU«J . Usj-^aS- 

ji— -j^j i Networks ol£- — iJl L*-jJjj£j_j Software ^IjjJlj Hardware 

^ -, JaJl **»*3JJ J^ ^** £• J-* 1 * 1 ^ C^ JUp^I olij t) JbJLiJl JLiidlj 

j j j]au »4^. (3**«^l LjJflLj jl a-» lil j c_.. , ■>>- aJUI IfcJLiu j aJLjJI 4j j**sj Ja-J jJ 

SiJ — «i« J *MX» ^j . oL> i^Uil jjad ^jm-^UIj jJjJaJt oUL*P (J^-lJ^ j (%JaJl 

U-—L, ^ Jljajd ^JUa. JLi gjJJl [£\j l oliJl J^j oUkil JS' s— ^ ^ ^a^J 

. JU^Vl J*LiJ £>j Jill ^Ijj p*J-\ <J:fc>^ ^^-Vl 

C s**^'J JffL4 2UL»P Oiiijl Ui^ iJLiu JUp^I 3L*Jai^ (J^ilijl UiS'j 

l(j Tfti SLJLi (Jl i_3Ukj i*J ; JUjiuJJ %£jLo9- 2u-5 3iU2sl ( JLp Sjil5 rtJii . <JUij 
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pfcdl JJba jij^f -3 
Roles of the Systems Analyst 

,1 4_> j<>5 iM (J Ijftjfcj ^ja>- ^aAi^l ^iTl f U*Ji jjadl JU Jji„ 

h Jr* Jji tfJUt ,y*AjJl Ot iSj (JiJl ji^ U^P J) 2LL-* Sjiijj 
0—* ^j* J 1 (i j* ti\f f-\j-Mj "rtJaiil JLt" ■*-*! aA* jijaj t^JUlj SjLwJl aJL* JLUj 

c o"5\£ — ill J isi JLp oJi^!- J*. |JaJl Jist *_-vaj (^JJl cJ^Jl ^ 

J *P Of JL4 li^Lftj . ■goja.'Jl fJj-^JJ *«*J.I oUa*UJ.I Js- <C* l_JLJsj OLs-ty 

. jb-i_j oT t) 

ai-T lili . (,5jU*il (j-JLijII Aj ^ jh U j^ -b- Jl <u~5. (JiJl JJLst J^p . *JaJ,l 
01 » c «.LJl jU*> jXidj -aU-Lp-l JbJi?J JLii-Al ^. J**. c^jLjJ.1 t/^^l 
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Jl AjM^S-j 4JUj5C Aj.jJ-j oUjUll f Ui) jU** 2L-JU* jA JaJl JL* J^p 

,. — »jj i£j: *~« ^ £^ W^ 1 pJ*^ J^* 1 ^Jg'—i ^ ^j**^j 3-*lj*»Jl ^ oljiu» 

2 Jsuil t) 2L_P^i.j JL_Lil£u jljaf jt—JaJl J— 1^1 t)t c^j J i aJLp 

as Jiil ~» j>^S' jJiJl Jist t as consultant jUs^u^ jJiJl Jl*:^ X-^ 

.as change-maker j&dS £J\**£ jJaJl J-Utj supporting expert 

System Analyst as a Consultant jlAa>«-,r |Jsu)l JU . 1 

J— ■ A<J t Jl **^l *k^ V-J»- J 1 ^ t) jLi*I~il JjJlj |JaJl JU ^ 

LjJ_^. jJLtf- Jl j\JX~*£ jJaJl Ji# jji 7M- uj . CjUjLJ.1 jjaj JJtiJj ,»,. o -,ajj 
Cj|jLg_ltj olj>jLl (JLp iUjtf-^lj Ja-Jl frUjj jij>Jflj l)U~* (^ i*Jiul) 2L—JL aJij "^p 

Systems Analyst as Supporting Expert 

iji-J-\j ^il ^Jjl (COi; j* 4-Jidl <£ (JaJl Ji# J-* «-»jDftli $UJl jjjJi 

. UlMil jL*ty 
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Systems Analyst as Change-maker 

tl iljJt j£j yUjUJJ Of <-*jyJ.I (j** . ijftdl c) (^J^ g,^^-" jfcJ" frl>*V 

ih .toSflj uJu'L—bjJl <£, — at JLpj "^f Jujidl Vi JLp ^j*- job lilS^ifj 

jj id A*JL» Oji <j-« ji^i <u!p S-Jjll juliJlj *JaJl JJUi J*P Oli iliiJJ 

jj Jtf ajU* . S^Jadl J^b ^$ jjJJ xJU» aSI_jJI t) jJ> JaJl JJLs^j .i_Jilft ■ g o Jg. ' J 

«jl ^ U<ajl ♦* Jj ' L*j>^J J-**^ S-^^*"' <-5 Jis*-* ' ijijuijjl (J jj-*j t 3)fi.,»j )ft (J 

J—S" J^ii . (JlJftJl 2U—ljj ^Pjii» 0j& of (Juii (J=Jl JJL* ot^Uj* 01 

jj ^-li ^ Up SjJLaIIj t SjLUtJl SjJJiJL JaJl Jist owai of v*' j>\ O* f-i/^ 

-_ il^V olij L» t/aaA-Ju ^ Ij^s* OjSC. of i_-^ cJjll (j-^ $j • cS j^ J^j 

. U tijMm iJU-p JjJb- -_,p il^Jlj ippl^ll j>«i~o ^Jl c/>^£Liil Jp- j 

Sjlg C. Ui **£. Of tf i~> US" oL.y*il fjoi U tJJUaS ^1 jSli-JJ (^.^il 

0j£> of <^f .^>ijij «j>^- j* ^ ^ f ^b f ,Ai:U r^ i, - x * :: *- , ^-^j oUoh«3wHj 

J:Jj _^Jt -^-p Ij s~j cJJL-j JIT Oji j- (JUsJt . j\j^.h ^\ Js- SjAiJl *J 
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4__jL^j iZJ 



*jl*il /JaJj ^«Lp tjj*^ *W p- j o-vajj J-i^ 2!^" ^*****i 

ij 9rj ?t. jf\J\ l y>i . Aa\^\ |JaJl kjflj S-S^Ssillj V"-^ eJlpUJl ,Jp k&y. 

. UlsAll ULSjai Jji^j jJaJl 2L. >J j^^l aL^II jf ^jjadJ jU^I 

p-jhl — ill •_, — . . fi\ a jJaJl «.Ua* t) o^sc^f -^il jf j-iL. JUiib o^ ^Jl 

: Jj, l> jJiJl p-— *Jj Ji^ j jJaJl 5j JaJ ^ iiiiil j HS'^iiil 
Sjabtil *JaJl 81*?- 3jji 0jgA4 .f 

General Systems Life Cycles 

a—jljj^i t Biological Wr jJjJl 1 l$_ Pljif ij — la* ,JiJl JT 

J — 9- Jl 3 — .jUl. (yaj'l — sag ily: — sj UjJij 4 Social *-pU*>tNI t Physical 



■* ^ 



(jl r- L_S^ j <L»lP oLs«- Sj jJ LA Ignfcin (J (vJaJl (!)l ( jOj\+0J>-\ 6 Jlfc ijy /-* 

Of OjJ ; 2uU V U Jl J**" ^Juf JaJ Jbrjj" ^ . Lib jjJdl j (JLoJb^l j jj jJaJl 

rt J* ^5 — Lp « J ij* '*jy&>. fjtf-*^ I*** (jJ^J ■ jlj*^-"^ JJ^J i_JU>^JJ ji«£ 

. U... ; « v- j^au J,Ldl l^iJl L$ip joy SLs- SjjJLj _y? /gJl ol« JL*il 
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Maturity 



Deterioration 




Time 



2UUJl JaJl 5Ljp- 5jji (20) (^j j£* 
Sjji ** cjL»^JL*1I |JiJ jjjsu Js-ly* ijjLL* JtA>- ^j jS-Tl J-u^ia j 

: JUl 



Systems 
Systems Implem entation 
Designs 



Systems 

operation and 

Evaluations 




Systems 
Analysis 



Time 



OUjUl f LiaJ 3L*- Sjji (21) p3j J&* 
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_£ SL>- 3jj^ *JaiD Ol U.Us ij t fliaJl SLa- OjjJb * j^Jtil iJl* JaJ j 



S—JSjJl £• (J»-xdJ 4~ujj jwuj J^J^ cii '**'-* l*r\*~ <J9 7*r>^ JJ»iJP 4-»rj^ ^Jl 

( _ r ip apL-j Sjujipt oUL4l jJ^- J»t ^ J**Jl _>f t VL&-1 jiT^I ^JljJl y> Uaj 

. L^iJ ^rjliLl feJl ^ jytiJb ^U^l <Ju£dl ^y ^Js-\ iSjL^a jJu£ 

M^ f& t>° ^j** i*£j J*l&y» J^ flkdl f j$aa .£ 

J ^' f J*— ** J—* W*^= — At f (>— " (v-aV — iLl f h\ ^j—AJ 

Structured Programming^ iOl xa^ Structured Analysis { J^JA 
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ol — itJ J pl j* Sjlil jJaJj 'Vyl>l oULJl jlpIjB r iyj <^LJl o-U-li ^La 

.DBMS 

*lladl ?J$A* "rJjl^SJ .i 

LaiU f UaJJ j^kil p. ^ -sfl.-Jlj Outputs Analysis \jf ^Uytll JJ^ j* \sy&\ 

4__jgLpj ^ jf 4 -UjJt «±~=- -^ ^UaiAJ Ji? jJ a Jtl r .o.^lt Of jUpLj . ^IjaJt JJ 



kUdt (JiJl S^lU 

J — & Of ^ — *£. \±Ai>\ • bt» VsJijPl _j AJJULL ftUiijl OjOj JaJl JS* <jL*a3 

.LgJLJl£ (jl LS ***>_j Uji-S^ <--£ <-^ J -*f «k -}>■ jl <-JAa *Ua) 
»JL_P f UsJJ (jS^j 1 01 JiSlI t5 l< 1 «J^-I_j ^bLkj fU^ J& 01 jLiPb luiJ&jJl j 

p »f J * Of jJaJl j»-*-^Jj JJ^ Ji- J c£> tiUi Jjbl. . SiJ^t flfr.j aJaAjL 

Feedback 2*~£*Jl M*^ f j$a» u-aj - j 
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<^j_>-Vt a ^il f IJaJl ijl^ij oUUl ApiyJ ^L^Llj ^1 ob 

■X. l|^f j*j (JaJl j^KMflJj jijJau" J*.|JLi jjauw ^ l^^&Jl V^ (JbW-Jj 
Ol — JJadlj flJaJl ^Jliuj JLildJ oU-Us-l H**-!^ i£i Js- JLyu^ ^JUl IUJuJI 

JUUSt ,»ixJl hjai fJJb .^ 

oUjLdl jJsJ ^jjalj j^^aJj JJL£ gfj. U!>Up L JaJ ^5L* jJaJl Sjblj t ^JaJt 

lij*t «^_j Sjb^fl fS-s $ 3Jl*»j S*Li£j J**j ^Uaj ■, i . ft ,.^T.I iy»^ ^JLi" IS 

r UJlj Sjlfil ..JJ^ ^ J^p y> jJiJl JJ^ aii JJ; ,JaJl ^ 01 

is — jjaatdj c JjO* f l& jiiL. *P^« j IM*a ^a ja ja^&J li DU^L? <iJL^Jdl _> 

Jl — **Vi "4 — -Oi* Si! e) OU-Vl j^jo t) i_JJai jjJu . IUjad.1 ^ ^L»f jfeW 

. j£T JLjiiil JLuUi* SjIpI jt t JUjidl ^ oULJlj 

j » Ljiiljj L.j JUp^II l«,aiA SiUI (JiJ ^ J^.l5o Ja»- y. UIj ^ .->■ ( _^Li 
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»L_JadJ ^1«jc: wJ»lj ^Xi^J.1 JS* «-• JiJl Jl^ L$-*w jj ^1 ^LjUj^Ij aIpUiU 

*yi *s I*. j»r Cijp^i L»«Up *4aiil jv«-^-'j Jl£ ^s_j Sj^-J *jV* £wa^ bfcS* . -V>JjM 

i^DjAJ L»j olijLdl fl)aJ SJjJLjM Lsp^lj^ll jyti ^£j£ t£jdl jj-*lJl ^ ,»J»kU2>jj 

.oJUJbr (JijUsjj ol£)^p j^ 
a___jiJi c->UlSLi^(j LjUsill si* J5" J jb~> JajJl ***-^j Js^i Ji>- O^j 
iiiit* 5*wuJu* ^juJ? ji jA *JbjJI rt-» ■•<&* j -U^ f bj>j A*P 0y» 3-5 jiuJlj 2**-iaiJlj 

■ -■I Wfcj .Jail iLwjJUft «jblj i—Ai* j* {JaJl , t - y> ^dJj J*^ ' j* 4, ' Jh**i 

i_>l J ft^l 4 Jftjj tl)i fja; -J ,-& ^-o-Sl* Jii iw-JUA silejj jijJ*" jf tSJ^A* 
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i±*j*A\ (iiUjkJI fJu ^rt.nlt ^LjJI JiliAil 

itj t-i^b^lj JU*Vl oLia^j oljb'yi oLj>-jj *»tfj jOsd kauaTj 

j—ijfal r***^ C^ 1 -?-? J* U J* 8 -** *J*J f^J ' lH 1 ^_J> uiMj JU*\ll 
Steering *--*-*■ jJl a_ >JJl jf j-^jkll j— *> jJU J* ^ oL.jUl ^ 
tLjjj jjjjajj f J .^7l ._— .Hi JjoJi jL^-i j jp^ JUi J**J| ^UiJj Committee 
J_ fj ol — »kii JT ^^b a^-lj JjAj j_prj ^op oTjii ^ ii .oU_^Uii (\& 
jij^i ^^i\ Jpi-lall ^ ,^-L-f JjOj j£j Vjs p_, yj, AjSPJ ^ ^iUU oltJl 

■ jJiJI 
: ^L L. _/TiJ ;L-yM oL.>il jjij ^jjajj ^^d 5LaJi j^Ui ^f j. 

Ad Hoc Approach jijkxJl J^x» ,1 

^t_^ Of ji -^ 3~~« *1&L* J»- yi or ji Ad - HOC jjjadl J^JU 

. *T^. JjL- (JOf^J 0U~JaJ Jl OrU-l jt cS^I JStill jL^Vt >4 

V-sM oULa-Vj oLWl JJ*i J*.f ^ jjidl JU J-*, V dUJJj 

J" 1 * J* jSA>. c ■>* Lib ' overall Information Jb-lj J<r oU^JUil r U*J 
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j + x. -^ ^j^JLil J^ oii Ad Hoc J.JP& y^ & zf\}\ CS3 

oUUl SjipIS a^JLi J*ju -2 
Data Base Modeling Approach 

Sjbl 0*1—* Uj UiAl *k^j oULp pPoJ *oj>J» cyU>il JT ^ oUL, 

1 ;Ul a__JrU,j Retrieval £>.£— » ' Update d_+^ ^ f L4aJl 

. Manipulation 

, (j 5 <J 3 ij j*U oUUl J*UJ $Jlj UjIjUj «*jj>J» ^J^ cr> W 

...^ ^ K u -" u 2^1i £• ^ugi s^ 15 **■■" *>^ r~~*-> 
dL^T Structured Analysis JS^I J*^ fj^ £-J oU > U r^ ->>"-> 

Organizational Structure Approach 

<_,.j,t7 L. j Wis" V^ -WV *^>" f* * ! .H ^ ^ 

.^U^ Wj » a^bjii oWj v^ *Vj^» u* u > r^ 1 eI * r— " 
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A JaJ oy *£>^ SiJl5t S J>^ i/**^ 1 J^ 1 J*"^ u^-^ '/^ 

tj^-Jcu ol.>!l r Uii l^i OjlC tf*P. JUpSH UM 4/ *-)^l JSUlj ^U>dl 

oi ->i» i ^^j^'j °< — •> il c 1 — ^ t — * ^ J — !1 j — * 

. Structure Follow Information System 
Top-Down Approach JA-M Jl J*^ <y> f*^ 1 <>^ .4 

j .a* $ Sap! -Jl J — *all »Jl» J*j «t— j^ 1 ^jW ^ r*-^ 

■vJlj I4JL. Ifcill tfj^l W^' «-*»^b Jj^ *»J^ WjS-VI cJU*ty 

ol ?tL^I J-Ua L* ^JJl Structured Analysis Design J&\ p**^ j 

o^^ ji— Sit J] \s- ^ & r^ 1 y-^ r* ^^ ,li * ^ 

t Ji A\ Ji JlpVi -^ N_jji IJ&* j itfj^l oljb^J oU-L^I a-ljij {*? 
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Bottom-Up Approach J*H\ Jl JjL-^I qa ^^\ J^-jlo .5 

f ^L, Ji^i J\ Jp^i ^ iiiod) ^jb^l oljl^Jl ^Ijij oWL>^l_, ot*>ll 

c l__*3l Jl ^ULL U* ISy L^ JpVi Jj Ji-ty cf r ^l >>,„ 

ojL^ipL tf IpS/I Jl Ji-Vl <y j^^Jl J^JL. Jl >JI JSjl dUJJj 

^ -dlas L.j Problem-Oriented UJcidl o^Lidl JsL jw>lj ol4l ji !>Ujl# 
. i-iaiJJ ULmJLI JUpVi *kijf gcJbj S^iU *©Ip ola oL.jl*» 

i, — *»j^l oUjLJ.1 jjaj |», jft . ^> J^-IJL* J^ «j*- <y SjJaJ i^li \ifii btyj 
J-jMJU (> _-. J *JU J^J t)f Jl SjU-VI ^ ^ V ^ J^ JJ . ^JJI liftl 

OVI S^l * -JU»j 3 wis* gfU (.ojJ^'tII J^jAI Js^J-* J « ..rtTj ^JL*i 

tf tfj\ pjtdl cj5 ^ ^Jl Vjl ol*^*Jlj UjiJtl cj? Sa_p-jll WjJl W^j" 

(j^-lCu V 5-*Jadl iUjUUj ^4,^;;lt jSLit t)f «-»jy«il tf cJjiS ^ £ . Jaii 

Jl ill* j oLl**j Sljajyf ^ Ljjt-Li L»j SJ-kjJl oVl*rl Jy J^U^I -^IS* »jj-i^4 

'* — -ijiJ-l OU-^VI JS* JLjJL^ j-t jijWlj (>a<*^"II Jiy £*4! l)T Jlfjll jjP ^ 
j P M^ai . Jaii 3,«li;Jl 3L*Jadl JLtjLi-l J-l^j SL»lja ^^Ip l*Us— I jjJLai^J J 
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i»A, 






J — -II .Al () ^j^ 1 ^.j^h 3-JiuU =U-i^l o'Ml -jy c^j-Jlj tf j^Jl 
oLu^ — Jlj j^jill j Lf^j^j J^ 1 -^ 1 tjJ iJw-^Jlj SjiJl ^Lp aiyw Jsrf ^ 

jt t y_->» l^-JSL* JM_^ j . h^X\ ^J gj|_j ^JidJ 4-SL-^l i, >J| 

j«a*S ^>\j JU»I .up ^l. \J lili^Pj UlJaJL._) U«J oliJl l$iilb> j Ljri.ljijju 

. oijJl _/^ai^j _fe"^l 

ciil srLb-l l~~>- jijlilJ jla^lj fcf f g*^ ja dUi ^ Uj l^Jbij l^/j 

t oLiiilj oliUl JS\aj oULJl SjlpIS fj./iT. J^Jiil IJU ^ ur 

4 — ?rb4 U >jj j^ oULJl SJLPlS o-pUoi-1 lil oL.jl*ll f UaJ J»p *JUi j Sj-UT 

*' '43 jij* oL.JLLi JT'^Jt Vj UJb-^ JLilT > oUUl :UrU,j ^Uji-I 
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I iliJeJ Of VI loL—iUl JpljS J^.JLs-J CjUjJUil Jaj Of jcjs^* 

. Jui oUjUl ^bijj oliUl U-U* ^ ^ jl VU J-SJ Iffr/Jj 
i__i^u j—^JjJ -^ — II (JiJl cLiL" ^ ^ai-l v->l ol^Ul jJiJ 0} 
«^l— »VJI J — p lj* 5jli| j^-Jai Oi — » Synergy jl^UiJI f j$** j-JaJ (JLc- Sjy&j*. 

aJjl My< g-ili flJAi-ilj t oljjjLvyJl j»— j i (^yJljLyaVl .WJa?=dl c £l« jl*i.l 

Sjb^lj lyU — ddl Sjb^l ol — srLto-l ^ 2Lsijj UJi oUjl** jcJl5j ^ J^Jiil 

L-iiJt^ j j 3 — ^>Ji irtsbjli jJaJi ^ ^^a; ^ JlpVi Jl J**Vi ^ p^tfJi 

.SuJildJ VLLjJI o^wCiil j* U^Jail oUjJUll jjii jjjJaJj 

a JrLw - JiJ j, g^asl W&> jS"\ J^JlLl Li* 01 Jjill i_— bil ^j 

oljb^-J H^jil "4jJ>y\ oUjUl jjai j vJwKll fctf ,JaJ l (vL>lJb-ty) C^L-Ull 

. Oljb^fl sJLft oUL«yPj 2^aijf ali^ jt 2LLJi jjl 
J_*UJJ >_ri j, Ji*.ty Jl JlP^I j, p-wdl J^Xi >yv, * Ij^ij 
<•,_* i^ywyalJl J^Xt 01 . jJaJl j*-*-A?j JJL^ oLl2j_j jv^UC. UsUjI U^l j La-ii? 

^J^\ f ^l lj JS^I JJl^Jl ^j rj ^C LU J^-j, JA^I Jl ylP^l 

ol .jl«il ^ ^..^T jkL. ^. jiljS ^Jl UiCAl a^jJl vj^-^ 4 UL( J • r^ 

^^JLp Ji -SlJ Jl ^Vl j* (^-^yfl-Jl g^ j^Jji 6t UaJ ^4*1 jW J* J 
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1 — ftJUi" £lt oljl^ill ^jJj U*Jl •jb'yi J*p 3*^ dAJij Us-IjJI «JL ^Ijjl 

fUsJl f j^i* i^obi- ojj^uj olall JaJl ^jjaj p-JhliUj oULJl oJlP-U 4?rJki J^JU 

. An Integrated Total SystemJ-^l! J&\ 

3 w—*>JaJL! jl 3. J auiJ Lji«f%i Ssrji (^ eiiiji JUbj Ujs*_) ULjIj^j c LftjJ-^J 

J * (*-*-*alll zt£i* oUjI*il Jaj jijjaj Jjji jbi4 01 .J)-?;!! jjP ^^i 

lil j — ijjasil jjj oUUl SjlpIS J^ju i^-w-Lj V US' . JLpU-I oljljlll SjijL-II 
V oljlj — ill SXL* jjii 0^ dUi DSS cj\jji\ SjljL-I f Ijtt ^ iJU* £ \y\S" 

^-iL_*Ji S-xpii v*^ 1 <y tsy^ o^ -^V ^b ^W 1 s*^^ isl p -1*** j^jj 

. ^iUJi OpIjS Sjlil Jaij 
oUjLdl jjoj jJjlflJj [»- »- ,a. J 0!*^ ^4^ J* 1 ^ jLj^I v*^' t>" ty 
jj.Li^J.1 3i»j t oUjkLl ^UaJ a*Js>j £jJ jl~*VI JilJ i^-ti ot Oji ^ V- j^\ 

J 1 ^Vl ^Jai. Sw-Jaj £^Jj jyj^a- <^f . flJaJl Ii* J^P OlS^j t *UiJ| Id* ^, 

UU^ — .|j U J-* ^Jl fcJl ^U^j UUpIj IjTJrAjf d^USJj JUuJ JU-jij 
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ju — *Vi jr j*^ ^ jAdi ji ji^Sn ,ja*. $ ^ soi^j sj^jlp jru^ 

I .j 4idl ajaiit, l^UM aJjoJrl O^i t dUi ^ tai . UJL, Uj^ll a...^.-l i 

.JulL—ScJl j—^Mj J p j^aJl _jt jj^JaJl jj^s j 5 Jas^ of IjiiT OJL£_j 

^j ^>Ji=Jl frJ — y, ^^ ^UiJl .Lid hjiU\ oL.jLJ.lj 3j i J.lj suijdLl 



J> »u 



ol .jU.1 JiJ f. rt ., ^1 oU So>.|j a^J* jbrjj ^ t dUi JLp Sj!Ap 

^_j>J 3 — j*^ j> Sop ilb* jbrjj ^XJl ^U . JgfaJLi ^ j^y of j&j, 

' L-»^'j>J ' *J** JjW ••** J- **!> J&J . oUjUl J* jjajj r ..^-j 

. aJUI Oj-U.1 ^ (jLvaii 4~.jJu wJ^ L. IJUj Ua.1 LjiTLi^j liljjyij 
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System's Life-Cycle Methodology 

|»Lj — LI J jjLJ ^ f- jj-iJl JJj L« Jj>- (Jl 3JL«*/» Sjj^vaj ^J J^-I^*j 3)aAjf ( -1p 

^ Ji — -jLllj ?lj) — i-\j J.ULJI ju JUjI a*IjJI <j3 J^-jj V c liJDi *j>j 

j — 4 :U — iill j — i^s-^l ilaAJ^Ij t ijPyiJl «u£j Vj^ 1 l^Ja^jf il-a- ^ JlUy. 

. ,^«-)flJl_j (^ikiil Lf5iJU_j v>yJl 5ja*lo^t 
J — '"LA 1 Cf" r&JJ*^ £• il^-M'j ^J^ 1 *\$A (jiuo fr b}"t ij- LuSo^j 

.(JbJl JjOJr! ^ ^Ij y> UTj jJiJl juJaJ SjjJ U 'yJ l)T v£ ^Jl 
Jb^&l jHjll .^JUJl ^1 ju,Uj ^Vl 



JaJl oU-L^-l Oj JL^ 
(JaJl jijJaj 






Briggs, Charles L. (1980) 



Senn James A. (1982) 
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4JL*ail 



fJ&Jt JJbt Burch John G. (1983) 



pJidJ JjVl paSdl 



aJiCidi jo„^ Clifton H. D. (1990) 






oU>ll ,Jai J4* OUe, T. William (1991) 



^IkJl J** jlf»M 
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Ot ^a^yu. i| . jJaJl jjoj £}\S ,J>jP- <J? (Jt>ta»M J^-jj cJjJI ^ <£ 

Cm JbjSloJl oli^UJl Jfi jS'y.j 2LaJL» Ij^b 2L*J9 ji ^iy y» (22) pi; j£-iJl 

^1 — dl ^U ^ aJaJuSU ^Jiill £ij»Jl (23) ^j j^Jl J". L^-i 
J5L_^Jl J^j . Waterfall £>y* ^j—* t* _>f t J*-Sll Jl ^ty ^ j-p^l 

. jJiJt jjjJL; U»> jia; aJ*jL* (24) ^j 
j^-ij j£ — JiJl Jic.j .,JiJl _,.>- SjjaJ Merle jrV (25) ^j J£aJI J*, 
.oU^Ul jjij frLj ^jja; J^ol Hicks olj< ^ JUl vjA-Vl (26) 
.(27)*ij J^-iJl ^ Jj^^il r i j*Jt _}*» ii-^-UI sJUj*-^ ^JLJl ^i^-Jl l>i 

.(27) pij J^JI «) ij^-jil ^r^l ^rij^Jl 

1 



Evaluation 



Conversion' 




l^lje^ Systems Analysis 



Testing 



Systems Design 



Tmnlementatio 



(^1 ji>* 8Lp- 3 jji (22) j^j J&!» 
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lASLsJ.1 iiljil j Oj.^ 



cSjJlJrt 2~*Jji 






X 



( * •■■ *« 









(Hd&K 



Waterfall Model of An SLDC (23) ^j j£* 
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f\M\ Olrl^r-I Jtt>U 



3 



HZ 



ftkll jl^l 



^ ijjjjl fcW 







a_L 



Jjsull 



fj^JlijIJl 



ijk-Jl 



J^ll 



UUoll 



f-Ul 



<S> 



pfcJl ^jk XJU* jiJU SUaj^- (24) ,3j fa 
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Analysis 



(1) 



Problem 
Detection 



(2) 



Initial 
Investigation 



(3) 



Requirement 
Analysis 



(4) 



(5) 



System 
Selection 



Preliminary 
Design 



Design 



(9) 





Processes 



kio) 



Implementations 



Programming 
and testing 



Icii) 



System 
change over 



K12) 



System 
Evaluation 



Martin £>j£ (25) ^ j£* 
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Budgetard Schedule 



Feasibility Study 



ardware Evaluation 

4 ^ 



ajt-Jl! ols* 




Maintained System 



pjy I jijkf SjjjJ Hicks ^iy (26) ^j j£s> 
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b. 

x 

3 
3» 




<t 




r 



►J 



i 



w 
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g 



t 

s 



\ 



J 
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Feasibility Study tf jJdfc-l JWja *b*j* 1-1 

3 ^.b;: caJL. i apUaal otaJj£j ijJ JJs> $ oijJuii ^-ja d l (-il^uty J*£*<^ 
3 jiUaa^l c5jJ*Jrl JLiJl>cIj (^t . Ju«Jl_j vi^l J^-^l l) i**jsl*l £»^ Lf^jU-j 

oljj aJij oUlSo^i aiyu:. ^-ijjJl pi IS . Economic Feasibility fUidJ 

, « Lj i. fr ^ 5*ji diliS'j . U. a-4aJ.l SisrU- 3^-jaj flM ^j»js-- ^ V^ 1 

. aIMJ 3.';v-Hj SjjJiJ.1 3-JJl £»bil ^T ji^ jt t Technical Feasibility 

Ol— «>il fUjid 3-^Jidl c5j-X_Jrl J-JUcj 3 — -Ij-XJl J*L_£Sj 

>-u -^.j j_Mjdt 3 *ji **j** J5U ^* Organizational Feasibility 

. V-»^ SjJ.1 J-i£ JLp UJLpL»j Uj 3-Jauii J*aJtI fUaJl U>jj. 
tOl -jlnil ^\j ^rUil J^ ijSi\ tijJi i^\***\ $J fUiJl JjiAJ l) V^i 
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. 2brU-l 

r_J>«J **$-» 2Liy>j* OtlASLi^ jj^Js> *UP L?j^rl ^IjOJ IU-U4 j^JflJ 

. UrjJj^jJl jjJaJj t tilaJ-l l SajJpl jyU-. t ^ r ^i> f UaJl IJIa 

■ i .i^n ^ Wl- t L. u*. Jj USC cgjJbJJ aL.LtJj a^ijoJi o^j 



2u w*lj Juj>- Ui ^jIp tjj^ a-lji ai?-^ j^aJ ^SO:. t JU- V ^jIp 

c^jJt i jr A> _j iiSC*j ^t oUri jj (V Ji **-^ ! V^> aJa^Vi -y *ppij 
J5L_aJI t) k-^b" ^_Jy $Jl jiJdl aJ*> Ji jt Ju*ty aiLs. Ji Ojfc U 

. (28)^ 

J_j c -__ JaJl JjliS ^j- £• *~rf Ut^aj g*JL5 c£jjJrl i->lj3 *i>-y 

oSi ^-j J j^iii ^irty jj^u X 1 J^ 1 c 1 -^ ^ (^ ^ ^ ^ 
j£ as ^Ji lU&U V 1 ^! aja-sj^i suj.- jp jiUi- c5jaJri a-ij* iU^ aja^if 
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l*\yti\ p&Sj i£jJJr\ U\j* &J J-CjfcJ .1 
j — * jcu — *Jj Ji — g» jijii\ pky ot J^ i <JjJ±\ 4-1 j Jb j»UiJ (Vs- ;1 w r- | VI) 

ol — ;UI J JL£ $ ^ A*. (S ^i\ Jl Sj^i^lj c jij^lj olJi^Jilj jJUjJI 

A — «-<wsj *l Jtj 4»>UaJl dl* /»Uai!l_j jjJUil^ll jy iui«j ILpUi* 35^ ^p— -^ 

tj} 3 J.UJI SjjiJ-l ojjj t-iJiC; Jl Sjt-SCJt cjLjadl tseJ; ti^f v-*J ,>« 

j__* S-yJl iJLfc ^ i^a^as*^ oLpr ijwj Jl SUfU-l 4^>>o liUij JjjJrl <i»Lijl«il 
2ujju^>j t^LJlil oljUfr.-VI njss»*- il~>- ,y cjUjIxII *UaJ f-jj^» **~)aJj -WLsJl 

.oJJUj 4*jij Jji-Wrl fUalll (jajit'j <;i ■/»." 
^ lp iUiP^I JiOj jUssil iaJaiJJ 4 !! 3!« ! j|^i-.'Vl ojb^l JjIp (JLp *j5jj 

hj A,H ijlj LI cJLT Ii] l^Uftj olJLJl J^ aUspyi J^ jf V^j 1 ^- 1 <-^j*U 

. <L4aill ^ 4>-lit jt IsyrjA 3Ll»sII oUISCv^Ij 
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g* — II a — ay jA 1 u^'U^-I SLe V <^jjr^l j* <Jj^ ^j* Ji> jW^-l ^ -f 
l—fciUyf () o»L.jJUII jJaJ cSj-Url oUljj JU t) Sjs^slt SjL^ilj iiy»ll ibb.1 - 

. "Jjoj^'mM « «LLJl£jjI« <Li&Jl 
Qj kj 3-f*>Jlj Ij^LjJlj ajLva*-^! w-JLu ill ^lJb»iMil <j 3p^l» • 5**«l « 5i yw4 — 

. oLL*Jl iyL 

• t£j**Jrl oLiiljA} 3-^U-l AjL^IjJJ t-Jj^U-1 oUIJbriw.1 (J SjL^tj Si jut — 

c 4 gj\ d«iJ {^iUadVlj Jlil JJL^Jlj iL-il^l (3 j^uAva^xi* il^il ij>? j - 

f' j — 4j < A-l Jl" -J.I j 3JU-I ULsrJI^i^Ij 2LaJkxll t-ilJU*L -LiLaPj iiii y^jw - 

. L^jU -^li .^jJr» aJ*iJVi **J* j 

lj — a^Uj 4 UiSllpjj Ul^j 1 JujiiJU yU-Ul ^»>i7ll £Lil ^ JU; S^Ji - 

l yj> XiiA\ JaJI tiy SaLij 1 J..I&J jilji ^-IjJl jjyjjl £. J**Jl ^1p SjJLail - 
3 u-lj /j £j->y. 55%Jl oli oLarljJlj ^ I4LI jls4l c^ «^L*JU .--J^l Ji>Jl 

(28 ) f »j JlN-SJl t) Su>Jj«il tffjjJrl 5L-lj3 jiJtf ajajyt ^ JLJUJl SjjasLl -,_; 

UjUJb— .1 V j— 1U*J 3 — 9-Ldi i^yiJl jf 1-ljaJl f*jj>y *Kidl illj4 ^ 

( L ftjjVJ j&^u f^j"-^ 3jjjyail 3brl>-l Uss-ji iju*J> *£| 15jU*J| ejjail-l Jp L^Ij — r- 
* — ->lji j— jy J-SC id IjiU- cJlS* /~Jl *JKJ>I js- aJSLtH J*- «l4lj s-lj— 
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« * * 

. J Ufc- . U (^ Ijy^j* Ijojfe.;," IjjJJ v-JJaii c^jJ'j S-Jj^ 

5 — ^-l=li a_^>Jl V*i ^ji jt t JU&iU j^o-j Sjjja^. Sjb^l c^>f UiS'j .s. 

Sjli^l a J * o^Ual-l US' jU^l jJojJ j) LgJL* bUi-Vlj UjUii*.^ l^.L.1 

&\j! ^J J^lj&l > «JiJ~J 4-*Pi_j cSjJjM i-lji JiJ Js-x-io" jL*£u-l j^ 

■ CSj-Url i-ljOj ,y»UU jCsJl ^ £^>\j y> IS" j JUjUAl 

U*^ . b-b&l ji S^jll oljJLSJlj ijljilj c U 3UL.UJ1 JUpVi 3L5«-Il>-lj t 

. Jji: JlIj j^U-» t) Itkll J*p ^ -^11 ijs 5U £*>!_, JL£JL^ ^ty ^ijai, 

. Vrj^U JliJl JJUi ILL* 
3 fcUJt oli oLUl ^j 4U-1 flkJl J-U yij =u^ S>^ Lu dlli a« ._, 

j£ — iu Ja — J J ^ » jiJdl ibis*- £ iL>\£A\j ios-^Ul o1jJa4-l L«f 

' * * * * 

j\ -J.I L*JLL* Sj£ lJj*m /Jl (-* LaJsVJj ULJLiJj Ljjjj LiUaal (/5jjJrl jJJU-sjJ 

.4j JaJjil jljill f" yj jijkd\ ijij* <^& j^i iJiyM (^JJl 
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^Ua»VI «l_jjJr a,.jJrl ^UaJl ^Lj jl^^l^^lj jCXftJl oUjLill flJaJ tf. JUtdl -i 

. (>s *Jadl jjJdl JLLp ^1^ S^iLil Jjsrl" jf . jJ.U-1 oL.jU.1 .1]^ 

$ bl *a^l aJp c£jJbr jjJu frl^l f JPj JU-I f iJiJl il^jJ-j £$£ 2LJlSC|— 5- 

Ol j^jj j£i 0j&) cSj-jJrl *-lji U £j^ ^Jl SM oljU-l oi* 

I— *U-I j jjjdt akijt ^ aL^Js aLJL- JLp jui«j oi Jb^ Ujfell Sjli^ SiOst 

c olij d^Jl pJiJj cuUjIjil ilAcL I^ULI SaJL-il aJaAJ^L jf c£j.kM JJU* 

J — »*!l jIj^j; J*i Xjj^j^ ija-ijVl iJjJbr jf 4 t^iJl^illj *ildl j-^jLp iju^j 

Sf.1— «Sv Lj^» J-^j l*^-* oIjLipI Sop ^jLp ju^u c£jjJrl <L«lji ?-l4 d>l 
3_Jlil ij!j_ll j — ijij SLjfcll <^ ^ji-UJl il^iSllj Sjb^l ^J^'j ^-M 1 *%> 
al^LiiL ^sliJ-l oULJl JJL^j £^ 5jL^L> ^1p hj*y* ~*j?e* -Uau US' tU^pj 
fUaJl JaU ^ J-UI lift V*Vj dilJlJ . OUUI aJLa JJUi jj| f o*iJd dl~£dbj 

Sjj *aj la-,. c^AJl Ji>Jl jAj t^O ^d ! oU-Lto-l iLJj <J} AJfrUT krjij JU-I 

(i JaJl J-L* 1 iU-j-« (,} J***J J--** 4 J^Ltu s ^~"ij LfjjJrl 3—lj.i ll*-^ £« 5Jj! 

sill V^l <3jai\j 5WLSJI JJUdl lJlIj oULJl £*- 4JL*P SL-ljJU f^Lm 
"J CSj-AJrl i-lji AU^ JjUI ULUi j^Pi J^.1 j^ ^yj) lii 

. (1) JtAgilmll 
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ajiiiiijijij^ij 



► _ 







I ""* J 1 / rl "vsgfa- 1 *"] 



JjlVtfl Im-I^i 



plUl jltf jV^I 







32 




ffeJi J-U Ub-y J ^ jjii-i JUjoJ jioj JUa^jis- (28) j»lj j£s> 
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i»l ij JLp JUb yt L. IJlaj . Multilevel oljj^J.1 Sjj*i*j Multifunction 

c Decisions Trees oljlj — «il ij*£ <. Data Flow Diagrams oULJl jijb" 
t Models ^ii — <Jli Data Structure Diagrams cA — ;LJI J — £-a Jail^ 

a <>-XiA i Structured Methodologies,. — M tS — J i_-lOl oL*^ — dl 

Multiview andSao*dl JbS\ ol$*-_$ c Information EngineeringoL.jJL«il 
i_*j Sij^-jilj *JU-I oL.jl*ll pju J-^p 3i> JJ^j ^ j) SjpL~JU Ethics 

Data Collection ouUl ^ 

: ,-A SiJLsi 2Lk-t VrjJ (-JJa^i jJU-1 JajJI ^UaJ JJL^J JUsrl^* 

a JuL; (^^ c^JJl J-**Jl lsuA> (jhL.,1 
<JU-I J**J1 ^ eJuT .2 
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oULJl jJ*/oj ^T fjA .3 

J^V'j s-j^ >f^ (j*i <fU\ cs A 

sJUjJI oJu% f ji <^JUl -^ .6 

^jiJl liA ^o?*i«*j (VJl Sj^ppNI ,j> L» .7 

(»j — 3j (^J — ll j — »_j t u^j^l ^ -^ ^llj <JjU»il jfc-Jl iAP *S* .8 

S^^^ii^ jiP JLUJJ UU» iib* JbrjJ Ja .9 
Ja-jiLL j ■£*? J^t J**T jSVjjll f^ jA ^ . 1 o 

jJUjJIj jjjliJl f }b*»b ^ (^JJI ,j* . 1 

? Ui** ^j ? oljlji ijj ? oljl^lt aUSV ^jjr> ^* J* .2 

jl^ilt iL£l t3 -^ js£ jl J-o-g-* v-jW JjIjjJI _jl jjjLJJl oJm> ^ JU-jJ Ja .3 

Jujijail UL^I oL.jl*ll y* L. .4 
JLilw-il JJ -^ Oj4f ^1 2Url*ll ^L" .5 
^•jJUilj jj^iJl "*£ j>- jL««-» • jJIjjJIj jjjULdl jSJj cJl^" .6 
: aJlsJl ii&Ji\ **rji £Ur>w , J|lj OjiM &-5jt< Otty I Aft* j^j-^ 
? ^j jjUjJI ^ o^ ju; c^j»t of j~- J* - 

? OL«jl*il jf jJ jiJl Lj-S f*rj<~»i /oil LUljil iJU> ^/a" - 

? oULJl ii^.J^ ^ ^Jl oljll iOp ^ - 

? jiUjJL l^UU U-Uil *il& ^» Li - 

? ^U-ji-Vlj ji>Jl lil& (,5* L. - 
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ouijl £fc ^ fJ*«J>l dLScJlj oijity 

'iJUbf 4... .J&:,ll Ul *j j*-iS ^Jlj (JL^Jlj^^l) Li*Jl Sj^V 1 l^ ! J^UaJlj 

5ja £jf Jj >- Jbj^-iJlj JLJLaaJIj Siji-Jl kjjjJl jdjLfcJl j* %ja* . K^\j^^\ 

tflj II j a-j»M a*Jadl L$J ^Jslii jjlij ^ liUi ^ jX^i U j ijidl oULpj 

. aJflJil S^iLil AiJlj i fUJl 

.' l$**f CjULJI £«Jr <jjs> JbrjJ C *JIjSJ U Jl 3iU»^Hj 

Personal Interviews X-^wtJSJl o^lall -I 

3 w'li J- is j . J .jJpI oL.jLdl ^Uai oU-yu:. &&& ilyty j pJUJl f UfcJl 

x_«r- 2LLaP ^jS cjUjLJ.1 Ji) jtLio^j ,jdS\il JjyiU 2UiSC«j Ajajfl^j %£jy O^LU 

ft frill I 4 J*j* OIS* yJl Uj.Jai\ UL^yj oU-ljdVI J-JjJj julidlj oUljJl 

.JL.aJrl flkJl U J-j* Of v* ^1 2uj>1Ij JU-l _j! ^1 

Ol — iLJl £*- Jaii (j-Jj oU-^Xailj dlj^l J-j'jj Sis-jil *JlA ^ jt-fll ^ 

,^-JLrfJl OjJ j • (JU-l oUjlxil fljaj jP Sj^jJrl OUUI £^ OLwa] jJUij 

*- $"• ^ Jpi Jill IJLA -^ «jli^»}U AStjV* JiPj M^J Ji* 1 O^U* frly>rl ^ a^Ij 

J pA ja dUiS'j . Lfiojj J-* ^)l JJUJ-lj culiLJl JuTt; <^j oUUl ^ JL.jil 
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Brainstorming ^^ , JmwIi otpUart -<_-> 

t) 4- — ^JjJl oljb^l frljJ . £. f IJaJl jjjjaj Jijj |JaJl jJULst £**£ 

I £-1 ^1 £• aJsuSJ^U 4-~-JjJl Ms^^' O^Ui ftljJL« ,y> J ^i~\ Apt j JLpj iJaJ.1 

j—. aJUolji* iJLJL. aip JtlU- j^ liJJij . iM ... JlJL»j al_/tj i a-*Ju» t Jjj*-j 
J_»-liLl X*jt>\ jt t JUjOJl £j*^ aKdll iUjf u>Lsi^, , i/ V^l j^ oUUUl 

Oji J • jlSCiVl j^Jt >iiLJl jlj^-l £f*-~! l^*-^ 1 <Ju<a*Jl AAiJa t)_) 

!_-• jl^l^l JuaSj /Jl Jlliy-Vl r ^J J^*Sl Jy»*» JtA^ ^ dUij Ja*-> jf J^-tf 

I—US' UW-lj ^JLi-iJl *li£ll fcju^i a>l£j (J.U-1 fUaJl flat £ f j*^'j y^" 1 

. c u^ i^f ^i o^-ji g-p c-ai» 

Questionnaires Ol^a-^ Xijt 
Sj! S" ilJLp^j Sjj/S' oL*£o oljLJl £.«:- $ '<h)p£ <1)L~~*^I ^^>ii^ 

jlsjJi a jbr^ 1 «—UaiJ i^Jij v Si_prjii ik-ty iJtPj oUf-vi ^ Jlp ^Sii 



154 



J.I.I'. I.. '.IJHI.IJ.LI.il J Hi J.I I. I„|.' I I. I l .l .lll .'.|., l|. '.II: 



Observation &*-!M ihjp 

Ol — *jl*il f\ )!u j* oULJl £*Jr &jA i*+* lit}* SjiU.1 SiJas-^il 

js p t USL* js- til Silp ,jLsdi" ^Jlj L-ljJJl ^j^»_^ JU&ill ^ jt t JU-| 

. Ujyb J^ljpj UL-f ^ ASCUiOj Sai*« (lLJLj ig.^ 

ja—$V «--£ <jJ LL— <-*j*i jJaJl JJUt Ot (^jy aJi»-SJLl l^^t f U*£*l 

J — Ut g-U^j .S^~, Jl^rl^j J-Uj *~L. Jl £b£ ^Jl y^l ^ Uj aLdVl 

p — & *' 4j jijJa; Jij J^ ^j V^- »jj-44 l+LU f j^j . Jjt ilp-yS 

: y-jk a- — ^ iL^yl a_fttt jl*L_j ^jjJri u j3 of JJ -^ u^Ti 

(jJLJoJL. ol •jJUil ^ UkJ US3l ju^i a»yw iJjlji^; ^i ^ji^syi ^jjUrl 

5 — ii^j U — i»jLL»j Information Value oUjL.il 2uJ JJL£ i_jU Jl 2UKJI 
a__j^Jl oljj — 5il liy* i^ULl ;ULdl csj jJ-Ij . Information Cost oUjUl 

.oL*rlj>Jlj ^Jjj^j^JI jIip ^ l*Jj*i«il LarjJ^iCjl (Jf~^j f-jj *lJadJ JLiiJlj 
^ I — 4jJi JL—arjij Ujn . :J J *JU-I oLJlid^l (jy^j> AiA^ 2L»Jadl c£jJL=Mj 

. SJUij S s LiSC fUidl JJuiJ 

Ojj 5^1 oL.jLdl jjsu gjlil iSjjJr\ 2L-ljjJ 4*Ai^l ^ 2UjJ-l sJLA 

t5j^_ Jrl l^lji *Ja£if Of Jj 1 fJoJt J-U Ib-yi £ Lij^ ^.JUJ |,aJ-I lk-jilj 

j, — ~^j J JUJ SJUlSullj luijdl Jlia-ioVl ^UjJid ljj->-_j L^« l*j*r VI ^ >-* 

.(^Jl 
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1.2 



1.9 




L$jjJr\ 2L»t ji ib-y ikJijt &,«& 



a^-sJi j oaj^-jIi &-sjSu <J~*J> ^ U^j 

sK^ii ilijiij JbJisi 1 . 1 

t^jjJrt 2Ulj3 Jjji JUiCl^l. 1 . 3 

ijJiJlj 1 ijljil t <_3lJL»^l JyJui 1 .4 

IL-Jidljt 3~iJl t JbaUa^l oULJi ^-1.5 

UJb.JLiij JjU-l iU.I 1.6 

a.>>;7llj 2L&dl_> ipU»VI tfjJJrl JJ4 1.7 

a j\ jil iiopi j J-UJi feJ 1.8 
JU-i f lkJt jjjj 1.9 

ollaLJlj oU?-t)L^aJ\ (J /aj jij 1.10 
JjLU A«rl^j fUsJi jilT jL^-l 1.11 
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Systems Analysis pkd\ J*^ A^-y 2-1 

. UjUsjJ <J J^jy jaJl ij-iilj oij-X*-j t AjU^Ij^J -Aj-U-I fUaJl i_JtJU»l JbJi^j 
I Jij fUaJl oUjaiC. OU jJaJl JJ^ lSs~jA jS- pZjj 

fUaiJ J^jJl JlPljij oWj*-^ .5 
ji-l-i' , ,«ll cj! »rLa>-l ^jvs t^j jJaJl JJbi ^JL»_^ (^ (^^ji 4jL^issilj 

y_jk j^L^Jl aJ * i>f jL»l< dUij flkU ^iJlj <^jb^l jil^Jlj c oW^I 

; s3j sl-l jyl** (J-*-<itf ■U-lfr^».U obrjS^il r- lijj ^iJaJl J-XJtd ILuuLul CjUjS-« 

.v_—.Ldl j£iJlj u—Uil c-JjJI c UfiUd 
;',> --" ij—L-Vt oL-^rLa-VI J*l£ |^it ja ISfL. tijTi UT, 

I » JlJ ♦**") %»JU C-»UrLl?-VI »**■* Cfe*^ l»«-/»l_} %^~>3 <Ls*^i* A^si*2*Ai 



.4»WI 



:Uail J oUrW^ J^ ***** 

J f Ja J^j j J^jbl oLijl-w* Sjlp ^ OjScJ 2^jJ-\ JU^ty oLjaj^ 

J5L_dJl ^ £-£l _j j* US' oULJl j Aja-ijSfl ja jost ^jjj_j V-*j Sjl^ij i£jz~** 



157 



J.I.I'. I.. '.IJHI.IJ.LI.il J Hi J.I I. I„|.' I I. I l .l .lll .'.|., l|. '.II: 






VWUJl 5jli)|l 




JjVl -la sUl <J Sjb^lj (JLiL^slI) Jo-jJl Sjli^l t (JLsxJl^VI) LLJI Sjb^l 

i—>\ij\j ^-iJijJl JaJaAilL-; iuSL^I Ja-jJl Sjb^l pE 0i» ^ 4-^V- 1 ^ 1 
. a.fr.ll V-^jN 2 L s f>jll *l/tfUl j) S-iiidl iJaAiSlI JLp ijjb^l 
3 — ^jjl 4JaAi^l iJjJbrj %Ajt J* JjSlI JdU JjbJ J^p jSj^ L^ 

. OiJ>dlj aJUuidl li>\5Liw* j SL. jJl 

JJl P JL* ^JL. JL-^JjJl liL.j=*~. «i^ ^ SuJaAl 4-4 JJU5. jllp JDaJ 

: ^j :>*WiJl IvU <j} fyjll oljL^^t j^f Jbwbi jJiJl jjjjaJ jj^i 

frlj • oL.jkl.1 fUaJ ^L-Vlj *-l* j&ji <4&\ (/j^V 1 tfjS-M JLp jsTj-Jl .2 

igj?, ,,.,■■«,■,* iU*uJj 2uJLsL >UaJl AarjJ jt JJ-I fyfry Si^LilL «L^» J^S- -j> 
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A — *■ jo J - ^ r^^j 3j ^ £* uk*^ i^ij^tj oL«jLtli Ji; a^u kJp ^ 3 

f Ljaj p^ o^ eu jA jjajl jjjjaj £_jj-^ & i_ioAl Oj£j L»JUP 4 j*\ j^ 

L_J*Jl Sjla'jfl cjU-U- JJL£ J^ j^TjJI ^jUll j-i Q&nJijuA) 2L.JLAJ oU^U. 

fljii 5*ii jf DSS Oljljill SJLJlw fl& p.^^i <J>JLll OjSC. L.JUP j£j 

J-ac. — - jjjjadl j^y a, fjii ^jJl JJUdl 0i» GDSS a^Url oljI^SJI SjuU* 
.i_jjW.I tf jbyt tfjs~il <J? Lg-~* oljl^Jl iU£l U*p JJL^j uija J* 

. Sjb^l flJl* Jap 4*~J» *^i 
Sjb^fl ^jt-w J_^p j^.^ Sij^lj i^ilj J&JbU J^ljll ^ j^j 

*— ''j^j J^ a jj^' j Mintzberg JJ -y c— as ^Jl jl-^I JUjjJl ^ LLJl 
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Mintzberg j\j^ 

3 —J- ~<ij\*y f L$ll ,y ap>^» ^pja* Henry Mintzberg ^j* 

ij — *-j Ji J-^jj ii-**Jl oULJ j**il aJULsS. ^9 ^j . (CEO) uy J^ 1 ^j^ 
; tf * ol a a 5MJ ^_ip 2L_Pj_^. *.ljJL_JJ V-^j jljat Sj tP 

i Informational 2 jUjI** 3 si t Interpersonal V^ * * *» 

. Decisional Mjiy 4*»j 
a— > "if (29) pi, JSLiJl £ W>lj ^ UT s^b^l jlj^l :LSiL. JJ_, 

: ^j si-^ll oUi^l ^ Jl SjLi.^1 ^ 
«JLa ^ 2X«l>«i» 3v«j>- j\ teyz* SJLIxAj ^ Dj>vi j,jJl« J5" cjLstIjj ^L^* 0} . 1 

c3 «JiJ.I 3 «jJs»j f- y t_~»>- 3Js>_pJL* Sjj-*2j ijih£ jj-i J& *«-~Jl V*Vl.4 

a_£«Jl ej — ft . Interpersonal*-***-^ 1 Jj*Sl\ j* jlj^Vl olii 0j£s 
cjI^-J JUi aJaibMj t Leading "Lilt 4 Figurehead i~»\5j\ Jj&\ ,j* U&s 

. Liaison jUaJVl 
JV.57 . ,..lj ^-jf-JI J J^JI JU^-T j*Jill Jj* fUl ^u^i J&UI £ 

c) ui — *"jjj^ £-* ^VUaJ^U iii*S" sjjJjj ■(*-ffri 3r JJJ J *j*Vl J-i>«i f ji> WEISS' 
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tf J— 6 -* — 5^* Wlr «MI JUpty olO^jJ ^JuAdl oljla^l ^.j Ukll J^b 

s.IjJ-J.1 j\_,it ov-i 5*J — *^»j SajaJ-l iLA ^L-i ^ oU^Ul Jisij 

c — 0J oljX_J, olSLij jjii ^ 4iiU U VLijUli . ^jdl J^pj Vj JL| 

. Li j-xp f.\jX^S Sjjo*. jljitj .ju'Uij 
Monitor **ry£ J** of ^jdt ^k^, oL.jUl J^U ^ 



-»*■*! 



ou — -uSu ^\jj t ^ijiij ^ur ^ j-~ ol.>ii j^u ^j 

coL_^>JJ ^i_j tf f t ;ujidl ^ ^Ji i.a»dtl jjJb ^jdl r _^j 

jf U>Ul oli ol^lj oLjiAlj a |yVl <~j Jujidl £J U J] ^VU-^U JUu-j 

r — *Uj jioli of . oiji^U ^ur ^jdi jj ^Ji ^ juiisli ji^i aa 
ti^-lp J-*j ty-afcsll j£il £ oljJu ^ jjjj ^j rJ dU5- ^jjj^i .^ 

<jJt jlftU £U*T L^.f J^y ^oil of y» -t =uiJUJu> <J ^jdl jljif ^ 
=L-^LJI oL^jVl J— *V * ^UUJI ^^1 ^1^1 ^ oVb- J jio" OS 

Ijy^, Ukil 3-OiA SilpJ Ijajjfj oLLp ^ ^ ^J| j\^\ j^ J . lu ^ ] 
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ijlj_^JJ ^jj_ II jji liJ J_^, j\fy} £uil jjJb ^Jdl {\J ^U- Jl 

jj—pj a_^Ui ijijii ^ vJ*^i ^ij^jjij ^ijb^i oU-Li>.i aJjJbrj i a^-isli 

. L^lAstLwul SJUij SfrliS" iil^j t 5jilil 
^_Jl i^iP jf t ^jjll £. J^-Vl aL>JI frlyJl oLLL^ aip J*a, as ^jUJlj 

uji — *ji t gjjji ^ri^ji ji, v^v- 1 b.L^s j* ^uji j\ t ^ j^p ^ 

(J^rtjs-tfl) t^Wl 5jb)fl oUrL»-i J^ Wetherbe J>^ 

^ J ^ J . Ja^ J^U ^ LJWI Sjl^l oUL>l JJ*< Wetherbe c j*\ 

a* \^4}> s*\i*i\ 4>^ ^ U-ij . Structured Interviews U5LAI o^UiL 

S—jlSjl ol jI .p j cj\ — *s^\ 'V**1j2 — -I J«K} **W ^i*-^ -M^ ^Jjj-^ 

:^j UOl o^liil ft l^ j> jfctf Wetherbe C >1 a*, 

JL^I f Uij .kjaii t) IBM v>-f ^L^pI . 1 
IBM's Business System Planning 

o^Uail_, oU-^l J.U. <^iJI Ends/Means J-Ui .2 

:oUrL^I JJL«S. ^ Prototyping JU-juJI <_jjL-t jja; .3 

C ^J* j!iU ^ *~r>l C UJI J^Ijp JJ*i U,t lJ * Mi Jjty sj>-^I 
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? 2L^?tj1I £_U«Jl J^l jP (j-LS jJ^ll £ j k ^ «i <JtS .3 

al* -fy *-j U *ii oU-_^J.I J-Jjil cjLL>j«JL1 iL-uJb iJUiJ! j*j.I**j oU-jsJmJJ 

: aJlill 
? ijfcll J olasMj ^JUl ^liil yip V/l gJbdl y* L. . 1 

I Jj£.j gip :Lp^ oL.-J.lj ^LJI sJi* J** ^1 JUp\|I jt *Lity y» U .2 

V dJLLji~JJ flail L^Jl j«4 

»JL_ -ft "j— *« Siliiou'ill (j^-J • ^^ 'Jj^i OL«jl*ll *)*< frlijj jij^ t^ ^■JW ji a^ " 

J ,jJUjj (L__JUJl Sjb^ll) (jjJUii-»JJ V-i'^l oUrLi»-Vlj OLj alJip| $ **-JuJl 

JL_jJbr j . JaJl SilPJ j!)U ^ oL.jl*il f UaJ ^^1*11 yl*«Jl £^ j-^l jijK} 

. jJLJlji iJ&lftj jjJuil^uJJ SiJbs^llj 2UU-1 oU-Lis-VI **«kj f >4 

Waston and Frolick J^-Xt 

ak-ty £>_> l4»j)J *I«UU J^X. . 1 
JU-I oUjUl f Uu JJ^ J** ^ oU>ll Jlbbl .2 

ILpyiJl JaJlj fUaJl ,jaS\^st- y oLijlull ^-S J .3 

a;L>- Sj_ji J^lj" j>* fUaJl A^J Jijsi«xll Jij* ^ oL.jL«ll i_iLi£i«»l .4 
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oljlyJlj oUjUi J-l^-2 



Strategic Management 




Tactical Management 
Operational Management 

^SL^Jl Sjb^L *jaJ> l£j&dl oUjLillj t (U-JI) Wtji^l Sjb^L a)aJ>l 
c^l d-y t Jtj-^U ^jJl JUI Ji*) ^^U VijfcjJl W> c/i/b^ *^ 
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iSji ,.X\j oljIj—iJlj ol .jUlI uy J»L'jVl U* J* (29) pij JSLiJl ^j 










Jj I, 



tfjbVl t^jaJLlj oljljfll tOUjJUil (29) j*§j j£-5> 



: JbJl J jJtsM l$i* Oj!^ /Jl 2L**.L»^1 j^bJl jij 



flJbterfl 


IPjJl 










■Ms-il 


J^'tJ" 


& 




1^ 


*yi 


*• 


sJjLu 


+ JjVl 
jjji 

JJUIjJI 




y^V- 1 








* 


+ 


J* 










3 1 1>-U 


^J- 


*»«J»lj 


>U-I 




JjJl 




,>y-* 

.,1,111 
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ii»L_-«ji«il j * J — SkJ Jl f\ oIj_>2~« Jl 4,L/aiT ^fiji ^JUl J-L>xJi lift 

. ( JaJl i^j— vflJj J-U U*«J Jjt jUs>l JbJlai t) JLjlp kjb^l iZj\jjL~l\j oljlylllj 

Sjb^l oL_ptL>.| Ui y ^y JL_lp Lg— .JUL. £ II SJb'LiJl Jl tfU^l* 

j • ui** Jk-jj j\ jaSllj UJlJ&jil ^ ^U J5^ Ja^jS ^Jl (U*JI) v*Jl^VI 

. ULJl jiPj U5J.I j^ oljl^ill 
: JLlldl 2ljP>Jl 5Ja-ioV< ^ (JaJl JJ^ <U^r» <^J^" ' jU^b 

(JkAJJ^ 2.0 

^JLisJ.1 oUL>l J-L4 2 . 1 

JU4 flfeJl ^j-p j ^flilji JLeJwi 2.2 

•IJaJl rt.j.^.^d.7 oL« j JL " >» * jLa>iu«il 2.3 

<L*;s)idlj t kalll t V^l a je*to uh*" 2.4 
oU-jS*cJJ 1»U- oljLyslj^ £j>_j 2 . 5 
OU- jAll "<*■!£ j *J jJbr J ^^ 2 . 6 

cAJLuiD 2L*Lp ( , uLi^sl_yt a4»j 2.7 

oULJl <3rJur_j SjjJLPr 2.8. 

o^ juU i*U oli-^lj* a-^>_) 2 . 9 

C^UJlU ^brJUTj JjjJbr J p-Jarf 2.10 

oULJl Ju*iyJ 3L5ia^ <JuUstfl_yi £~>j 2.11 

oULJl jlpIjS iwij <_i*»j 2.12 

.*!*.>» jJjjj ,JiJl J*U *1>^ jp ^ & 2.14 
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02.14 



2.8 



Systems Design {*^l p i *> fl3 ib-j* 3 . 1 

((■pi — Ll) ^ »..,Ml p — s— ^sJI j^ *JliJlj t Logical Design (^aAl p. ^/d l 

. Physical Design 

( ^jPj <UP !L5Jai*j ^J^JaJ »jj«0 c-^JJ \ i ar>'<» /»UaJl «bj^ <^l . LL»P a-UjLj » aJLxJUj 

Outputs Design olsrjAii (»*wtf • 1 

. On-Line Display ^j^-j 

. LgJLa JLjLu.uj lg;l)o" /*J| otgJrlj L$~*JJ 
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oi — *-_^«iJ v<*-^* ^u*Ji tju«j t^t Content tSj«£t ^^ .f 

obj ail *-r~sVJ ^jJJait oliLJl £ jjj 

JSL_iJi jt g-i^i oi jJ- ja Uyl oj ^ Form olsr^stii J£a ^js** -^ 

j. — p i y — c*j t ^Lp c <^j^* ' 4> U ' 

jl_jjl>uJi iJu»j . ks>jA\ *_jU- Jj fikH Volume 

. olikU ^U^-MI 

J — £< ^uu c-Jjdi ^a^ v*tjJi j>* Timelines cJjaJi ^ .* 

OlJJl (J Ol *->>J.( f lj it j^ ^jj 

t a — il&di ji — „i** * ^ t) oU-jaJJ Media oVstjAJJ 

. 3 !_jJJail £-~ill aJiPj JbUti^l ifij^ 

Ji£ — itj oi — ^jtAs j*\i* K^j i$\ Format j--jsIi .j 

»j «^ty tOij^Jl c*°jy ^&L»*ii d^j*^ 
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Inputs o^oil j^wtf.2 

^ !l oUUl ^-ilij JlSC-S-f jyjbi ..iia^ Ijlaj . oU-y* Jl iJr\A\ JUj LgJLj^ 

C- Jjjj t jJaJlj vLA' ol^ljppij i JUso^l 'jJtJ «^W ^ 9 ^ p L$J Jaubi 

c^jj — «Jt jL_*eoy Jrfl — -j Js* Inputs Media jU-i^fl l*sL» j j^ .«_j 

3 J_^l Jl **y\ JiJL— j t CRT u^^-*!! 1— MA t On-line 

Jail — - j c Batch Media ^j yii >t jUo^l JaJL-j t Optical Media 
j, — LsJ! i oU^.Li.1 t iLiil olSljaJl ; Magnetic Media aJa^J.1 JUj^I 

Processing oLJU*Ji |»-*«aJ .3 

J jj>«J 1 <c 5jjJLJ1j AJ j^J^li *Jrl*ll aJaAjl jjJa^ <Ju*s>jJ {CJLiJ 

Data Base oULJl 50*13 .4 

Ig J t)j £j *Ja£ <^Jl &uja\lj oljLJl SApUJ ,J»Jai* (Ju^sjJ A-i«»j 
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Software oL#ljJt .5 
:Hardware fdaJt abe -6 



.o 



.<u]\ SJLi-Ai oJlbjJi JT ^tst fUbJl f L5 j-,^ U viilij flfcJl, *5^t 

: Procedures oWjsr^l $** ^ 3 <-***j i ~7 

: Physical Design ^*«kJl ^ •■ ^ 

.JLBjU akijtj VjJ> oWj^V'j cL^V'j J^^ 1 J^JJ ^> 

...,^> aU^ ^Slljj «<LJ» JJkdl oULJ j»j*i-l y^Wl p^^-sll al»-y jj^'j 

.*« 

:ObryuJJ <£Alil (t-waaJl -1 

.UjL^I jt Lprbil U*>j M^ 1 VUjUl jO^ ^^J £> *•** _t 
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:oULJl S^tf! <^Ul jt.a^AJt-2 

* * I j a Jul* Ja-jjJ /^Jl iajaull C-»ULJl ^ ^J>- jP SjLp oULJl SjlpIS 

l^UUl c^UUl t^J^^ olijadl gA\jt JuliT SaIp g^il Jjij .DBMS oUUl 

•SQL oUUi jipI^j 
.Ji — 111 £j — J JbJ^ ji jLtos-L jJaJl JJLst ^ oliLJl SjipU *~^*aj jup 

:3JbJl oljL^^J U> U-ULl U>J?j Oj& aljll 

.I^jji4 ^Jl o5U«*Jl 3.XP Itjiil jvjsp- -t 

.oLilll pjid V-^t SLiJaJlj «jdll »±*v£ !*!& -_* 

« — -iaiJ :Lj «*t iLuf eJLP *5I^Jl ^ JL>ttj oliUl SJLpI* *-*-^j 3JL»p Oil 

jL_j.Xsij coUlilj CJ^as-Jl uy oli!>M Ju«j nJlL. J& o5U- -AjJ^j oLilll 
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li 2-»»jOi j\~*\j \ajujJ. j\ a^-uii c*ll* (****»* -3 

. J-i-iJl 7s-*Ujj JbJLsij jLl* 1 -! -t 

.cjLL-JsiJI ^«I^j aja^j jW-*^ — s-' 

1_ ■■■>- Ol ^T^ J' if^^ VI I^aJJ.1 li»^3X*u jjiJ «-»\jjJl iJLwi^jJ —J 

:O^JUoJ <^\il ^waaJi -4 

(j\__*«jj cj! )UJl JjtuJ iiijisj jUia'yi /T^U * .**/}" SJLojoI / , « . /Uj j 

ol— iL-Jl J «JL*jj l4 mJ>J 7rij-«-^ OljiPj cr-ijAjJl ^« l^j^Ul »s— »Jl i^*j 

J_JLk) o>:>UaII jJaa :w>UU ols.1^^1 a^ i_-£ 1*^ .^iy: JS" £ Sajss-jil 

:JLi L. o^Uall jv-*-^ JUoUU cjIjUp^I ^f ^j 
cJl iia-lj o}A >tai» ob> J*U j!5U -ja cJ%f-A\ OtyZ} j^jJ- -t 

.AjftJb 3U*U4 j~*jJl "Ua^- £-£_} —£ 
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M ^y>\J-\ jJ-^l fUaJj OULJI JU-il £*!_>* J LjJaiL-jj o^Uoil 

.User Interface fJbw-Ai i^-ij 

Control tyj,\ <%*wtf -5 
a ,uj» oi^i^ij jri^Vb ^-^'j J^V 1 ^ll^ J* M'-A 1 r*-^" 

,»JliiJl *-*2iJ JLp^sjil (j^Uilj iSiJ^iwll j«l«ll Ou*j -r- 

. JUI JSLiJl 

.^UiJJ ^akii j«-^W jl.o>^ frwUi 3.1 

.UJw-idl oLi^ljil JbJi^ 3.2 

.oL«jjlji-| jUi^l 3.3 

.^•jjJl oLLv*lj^ Jbosi 3.4 

.Supj^I S^L^Jl oLis^lj^ JyJ^4 3.5 

L_)tJl oVI ^ cJjiAJl ^ "j**^ £» ^^ *J*""f I*****' 3.7 

.(jUi^l J>j ^-ili (^-^J) o^UJiil p-*^ 3.8 
.oUUl JLpI^aJ <-^Ul p-^dl 3.9 
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3.1 



3.2 



3.3 



3.4, 



3.5. 



3.6^ 3.7 _ 

-o— o 



3.8 




jtisJl j,****; SLL?-y akJUi 
:( jyi (% ^a3j J-U U*p J syjH J^ljJl 4.1 

Modular structure Analysis W'j^ 1 oia^-jJi J-^ ^^* iL * ::p| "^ 
. Top-Down J— Oi ^ ;x__^j >*f Ji Vjji j i£j~* ybt <y *i^i 

Jl cAjjT ,.,U t^d Aij iliiOfi- oLy**. Jl ^UaJl |^b-JJ J^- i>* ^*J 

.(JlsJI j£iJl $ £*\j j* US') IJ^aj j^^j oUjS^. 



0.0 



1.0 



1.1 



1.2 



2.0 



1.3 



2.1 



2.2 



3.0 



2.3 



liSji~A\ 



/^^-Ai 



3.1 



3.2 3.3 /^^-II 



JL^l Ol^jJt j-U g|» (30) pi) J£a 
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Ju jl ^UaJl jijjajj Ji*** tA-J*S*— • ?«-***! U lillij rtj"<^"H ijj AJ jj.\ -2 



^L_4 Jsrf -^ f jddl iU-l J-^1 ^UaJi p--wai" Otf. cSjjj^l j- .lU-Jl -3 
jt Ja- -Jl AjaJl d>? <±~s~ .iLi-iJ <J^s>j -OLstljj j AjUjSuT. Ja.^ fUaJ 

oUU- 2bUi^l jtflj cJL*«il ^UslJI -^ Jlj^l JT £ J^sit j* .ta^ll 

•JUL -J.I 01 f Wj— JLiuJkl Us^J lii^ jiSl k^.Jl fUaJlj .JLiuJj 

.Jaii luCwi jl coijlji uL^ 
Jl *pT oVU jy" i) £->dtj il^Jb^Jl cjUISI-Ij jjidl J^ SjJOll -4 

.«ji*jy.lj O^Jbn^il /jjJLilwa.1 oL?rU- <LJj SJLjJbr 

t) A—L.ft^j End-User Orientation o^ii-il II* yi aii£. ejj^u 

JUL; «^JJ U-^ L2jJU<9 fUaiJl OjlC d)t <^f .^Lbw^lj J-*-iiJl ^_^-» -6 

0j_»Jl t^j cUljsrl^Jl V*M *dJj '■SwJl ^^j $ User-Friendly 
JsLj aj'LUpj ^jUs-j jl4l ») f U^JLJ ^*Jt;7llj UJuSdl HJUiil j S*U&I -7 
^-jui! ot *_^S <y * Security and Control (^Jlj ^LJ-lj oi»Vi -8 

j »-^aj (1)1 OjJL* (JaJl *~*-a>j Ll£ 2LJL^p JulJu (jj ^ IJIaj .AjaJl U 

OI JL** jj Ip S J )a.«>llj /h* V'j ^jLoj-JD jiS^ fUaJ i_prj ivJaJl ( i-'>wa> 
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• OL* al_J i-ijJjilj Li^LJl jul** (f**° A**i oL»jl*il ^Uaj 
j\ »U »V\ ^ «j^ **l»\) fW J*^" J^ S>a«J»j 1^1 fUai J^U 

: Implementation j«Ju!l U»-j* 5.1 

JgL-A:| f J jJ gjJ» U«l&U =LP>Jl ^Aj^l -^ ^.ja- J~Jadl jj^-y. p^aj" 

lyi-prty <r~*^J t^jjJl ^bTj ^Ua-Jl j^ISj ^JLil^J.1 VO^J J«W ^^ £-"*J 

c*Wj tV 1 iljlp k ^^ 3ja-ioVl jJbiJl i^jA j*^ cdJUi -jP %£i 

:jJaa)liia^ -1 

J jjJr\ CjUjU.! fUaJ ^aj (JaJl jt-A-.aJj J-U *Ja-ijf JL&-.I Aj*«j:. 

JlJrl j^-^adlj 'JJUdl OS/ 3jUU ^^ W* i^J -g^Lr^ 1 Js^^Jj jd**^ \~V 

jl_^s ^Vi_i cSiyuil gjidi j^ ^ f ikJi C U d^yi Js- ^ H N r 0iulJ 

.. La;*i i f-^j* 
U*P %Jsu& Jjsr j vJ^i jJaJl ^-y Jl Jl&iVI Ot c Jyft ^J-LJi j* j 
li}L— . OL-^J Uj^jJ uJ^ 1 oUj^liUlj ijljllj *Ja£i^ aJjOsr j-waiJ V 5 ^ 
.LA ^jJl JjjJrl j*J» *U>1 «A* ^ ftlfS'iH fi ^J .J*)adl 
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: Programming &*jJi -2 

4_-tpUl ^t!j>JI *k£jty J^ JLj& -UjT U^iTi US"- u $ !W )a=Jl a!^ l y>~frj 

^Lil ^ cJi — f ^\ kyu^h Programming a^jjJi a*; jl ^ jJij 

ai «> ilJ p} £ SOpL^aU jf a^tjjJI ol*J **Jjs) jJj^jSOl >lJb*i-1 J.^jj dUSj 

jij^jJ! OV 1$ -*i Sij-iuU 3jj4*Jb o*^v»t JbtjjJl of <£*! V I *U 

^j £ £*- ji t>l*Pj jjTf LpU* UatiJ t-iko jyA Z£jjl\ J»Lij« 

Networking a-SLsJl slJI oli cuL«ji*ll JaJ jt ciLSLiJi oL*jl*il Ji j_^Js 
sy«di oUUi U-i^j 4 Client/ Server otfjaij ^Information System 

Data Distributed Data Processing (^jji-l) 

4_*jJl o(jit 0y» Jb-lj ,*"*-$ j .^iluil *-<^»j fUaJl 0l£" li| tJU- *jf JLp 
(j-XP ,Js- 4— uii JLult-Al JJ j^ i^rjjJl *JL»* Juid *&»— J j-^U-l C-ijJl t) 3p-hil 
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.•LS 



t>j- 



(Coding >^' y -j.-^ _r— -> ^/-i' 1 ^^ or-^-i j ^i^jd- 

15% CuJing 

35% Documentation and Testing 

50° o tirror Correeiion 



100% Total ProLU'amms Time 



Ul 



> 



Ji sjJJ\ :jj w 



<4 Ji iLhi" j) 



a ' Uj^ 



Programming 5 — ^Ji ^ j; sij^j ^ s^ji iuuj v. itp\'» a*, 

L$ — «jjj -^Ji c^iij t^l^Ji v_jjJ. g?J v ->- ^j—^ v*-^j $ s-*i o-^ 1 Report 

Cj^ s^Jil _j « jol C x-a iJ^Jj^^JJ CLjIaJju* t^t^ljjjl CjLL^jIjj • tJLi^-wJJ 

Hardware Installation : 

.JbjJrl fliaJl Sj^rl v .*a.:.' ^ j*>\Jl 
_jl 3 -iL>l 3 J j Jor a^j -rl J| \?rW; JbjJrl C-'U^jtli j»UaJ jLi' >il L>l 



\ 



llJLi-i 



---...i. i ...-n™- j. 
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■iUi 



li- J-b-'' i-'vj> J j^.; 



a ?■, -;^, ■, a . *f..- ; , _•, ;, 









flkJi JJuiJ-5 

Policy and Procedures ol — -L~JU o^ij — *-^'i J J a tj*~o .^U»* 

.Manual 



j-kJl H>/ L^jl* jj5o" :Jl v^y^ 1 ^^^' , a5L-S. JUl J^jJl Jic_y 
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j~Wi i\~s 4.0 

jJaJl *Jsu* uv-ju" 4.1 
.SJbjJrl oUtljJlj S J^rVi JLp jil&l ^.jJLJ 4.2 

.U-Jjl ^IjjJl ibliT 4.3 
.fUfcll JJi ilJLPl *L& 4.4 

.Jurfl siSLa Ju£u-i 4.6 
.fUiiU ^j»Ji J-^» 4.7 

.jJaJl 'i\>-j* J-jjj 4.8 

:Testingjl«»^l 11^6.1 

^1 Jj ,jp>Ju a-^UU 4a-io^t ^ iL*lSoi aLJLo jLs^I aJU-^t J-^s 

(C—j^asJl J-i idl jt i-id! A-^jj* ^»ji <^JJ^ oL»jl*ll fUal) |»l*Jl *bty 3-*^ 

i jJj q p >»l j&Jl Jbu jl u-jji 'Hjut L^l Jd^-^ll «JL» t) j^*^! ,yj 

OL_>UJl »i 4 fl -JaJl frlij f-AP aJU- t)j .JLjaiJLJ Sj^jJtI oLUJlj <_>U*ty 

Sit plj fl_JaJl jijjau J'-lj^J oCjSo:. SUti jJaJl *i .SUfruH ijj-J-l i-JUfctyj 

•jb^f I 2L-.L-^I oU-L>-VI £• gflaJl JjUaJ ,>• ^IdJ JyJbr j* jUto^ 5j jJ 

3 *jj) (^ J iJj?\ ol * jjl*Jkl *ljaj _^Lf2s»-l_j j^as^i jLt*VI iJu* ^« vi" J 

^Function a AM ji — ^i tComponent o\jj£il jL^\ i^ oitjL-w* 
.Total System J&f f ik3l jLa*i ij^Tj cSubsystem ^J& flkii jV^ 
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Jl_sll J~- J* Jlil flfcdl jL^I U*p ;/> ak-*> Sj^ (31) ^ij JSLiJt Jic.j 

: Component testing oUj&i jta^i-1 



(^ I jaj\ .kootj cijJl^i i r Jtiill c?ji-J.I t) J-fr—t j* c^ty Ji'Liilj <-Jj-*Jlj 

: Function Test <_a%JI jLa^-l -2 

Jut «J-I SJlil .Ju'UijJl (jA?** c£j=~J.I IJL* $ jL^-Vl JiJU^ j ^wa r J ( 31) *ij 

uL-m «I?-I JUj J^-OJl ^^...^1^1 cJ^-jJl iOb_jU*il tC->lijPr_jll to>Jl5cJl 
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:Subsvstems Test Xs- M Jsdi jLsm -3 



^JS\ ~a^"' ^jr'.'-^ 1 J>--Ul ^-~~s- . y .,,-i.J," ii i. \' 

■j -~ ■_» _C J »Lz: li 4 1_,I _-;>-» a ij JC ,_!. 



L 



_a j «.'w i ! . »U=J* L^* k>^; 






J J 4.' 4. J 4 »^^J ^3 rf, -i. a ' — *dj» iji- 1 LJ a.L"t* 



■ i-'.V 



-li-i .» *Ui- 



jLJ> ■■ „^J| i.i'1 '»■ J., 



Li~.. -a _N~. 



•-.■i..^. 1 a.-'.-i. 



: Total System Test ^i&i MlsJ* ^j^ JU jLsj^'1 -4 



"-T" .„■ 



;.- a _.*_,■._•■ ~:s- •..►"• _w? — . ■■_ _»..._._ 



« 'i ■" -'■ '■* 



itVU ..-V. 



h ww Www ' mw i 



.V.I 



5i -<■* ~. 



« / 



-^ 
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CuinDcmci it I ic.M 



C'imipoiieiiitost/ 



^■o »' '■■'■ • '■ -asnjj jLi^M 5.4 

i ^"j'' sslii jL^»-\j i -a?t» 5.0 
cULJl -VpI^ jL^I 5.7 

jLis-V'i si*-^* jj^jj' 5.8 




I unction I 



K - - '■ 




Subsystem 



Function test 



.- J. ^.us-i Subsystem tes; 




System 

Test 






■U»Ji 



A.\'L'iiiil ictL-'^iiliiv.' ----- i- 

I'.'.pcli/O 

■:.. ,., , .' i.. I...-, ... 



\V..:.Vi; _ 

Savi'ii; .■-• ! .'- : - 
Biil.im inj.'. ^-.'~ - 
kc'j.i..-tci _'-~ — — 

NMitiiii: _--■'->--:-■ --'_;- 
;.ilit'il! J-.-i-.' ■-'-w' .;■_- 



(,'ir:!lllL 
A~v-!-.." 







^JlU flkJ' jM^'j ^r 8 ^ &V]r~* (31) (^J j£* 



..UJa 






»' '-N'l 






_«>■ -CL «£L«_) AjjjUsjj A^yi)l <ujaj_) 
Jw^i" j-^rf -y fUaJl -ill* 1 iSfrUS' 
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J tf &b\J\ SopU t)t jL*L dJJij oULJl SJlpU jlj&s-V sjjlWl JMj cJjJl 

.Jaill jij^v (Jij^ fA^J jW^*^' jij^ ^Wv* J *-L**Jl (JfcJj? -tLio ^ 

: Conversion Jjj*«Ji *l#-j* 7-1 

oUiljJlj J-jJ» opIjJj olilHj £iL*Jlj oW^l J^ J*i ^Jl oUUl Oplyj 
^ Lju Jl (OJ — ail o! .jU» ^ ^ J j>edJ ;l«si j j U*p aja^ ^j» j . 1 

t J j Mill J^lji-t Ui*~"j *<-iU»Vl J*^ JLP J*lAJ Oj-UtI O^jUl 

^Ji s^jli SyiJg j File Conversion oUlll J._^ JL&-.I .2 

Conversion Strategies Jj*sJi oVa»jn>wi 
Immediate Replacement c£j jilt Jjswll ^^j*-* .1 
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j — p ^UsJl ^ (32) ,v5j j£iJl t) ju?»lj j* L^j V^Jl^^l aJub J 

^j Sj £Li Jjuidl £-£j-« JjjUrl fUaJl f^jij (.oJj>-\j 1*A2 |CJiJI ol«jJUil *ljaj 

5JL-»-1j f, • 4U-I oL.ji«i! fUiJ-^P yi^Jlj j-il-il ^M j~*S UV LJUaJl 

.JbjJrl j-UaJb J~*Jl Sjil^j 

L_J«Jl Sjta^ ! jijJ JLJ^J^** ^•jJii* •*>*■_? t-Jlfl?i Sjila^ olJLtJi jl jl o,t.-».i^J 

j f Jij Sjj iS" LI Jy C^jjiJl J_^»*xJl ^snJ\jUM^\ 01* ij^l J<« J j£j U^«j 

Lg-.l-b=r,7_ , u | jj> ijSse-jl^VI «JJ» J-)* 1 J*'>" (^' ^j-*.^ *l£-iil Of jJP 

.JUJbM fUaJl Jl Jjpdlj jjJcJl ii/IJL>-l t) ^JLsJl v* > L -^ 

■Slj iVI k_jl sr J * ■g.-.-.Ja.dl jjiJl JL> SJb-Li. a^_jU> jj^J* ,£*! l.i»_} 

(^1 £)l cJj^lj JLJ^I iySyiJl jjJLuilJj &UaPl f JLPj l$* ja 5UjaJ.I tj} Oil»Ull 

•cey-l H* CS ^L.J^ 1 f^ p-**-"^ (Js^J -W 3 ^ ^^ l) AS'l^'il 

Parallel operation <£)»>dt J^Ash-2 
/•— ^ ol <^t .(&J «JI ft JaJL J-jJI jlyo-l £• a^aJrl fUsJl J-«^ **: 
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^ iJl ^\ J-tii (^ (-?_}»>» J^ 1 Wr-' jW^I ^ ( 32) ^j J^ 

^L*>ii r v)iJ j*M LS_r— J-. d Ji dr-i 11 ^ S A ^J ^J 4 ^ ! -> 

Phase Replacement ^y*& J^* -3 

fL jiJi ,> wj r~^ ^ J 1 -*^ r» ot «il ^-^ ^-^ ^ ^ 

j_j ^ ^ jilt jJ» ^ W j~ ol Jfc-* ^j^ J^-mi Wj=-» a -^ 
jkJltjH jUl ^ tfJW (cJdl f l)idl, >*JI j-s-m **-£ "^ cU>Ll c Uu 

,jL,JbJr\ (IfcJl* J**ll JU^U-l j* 01 Jl !.&*■) C^^l 



xjJI »l&dl 







/tUllfDiJl 












S-MSllp-t 








J_p«J\ ot^Ji^ (32) j»Jj j£* 

o ... 
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6.0 ui* s> j6\ 

b i?tSi\ jJsl>- W> 1 6 1 

.^i f Uidi Ji J_pJi JlX^ 6.3 

oLxJi w^j-'Jj oLili' Jij^ 6.4 

-u; -LV' »UaJl 0>LL*£- i! ».L-r 6.5 

"-^■j^- olJ.jdl "4^jj ...t:^ 7 6.6 
oi>' ~'L^j JlX:-' 6.7 

6.S 



Jl U-* . -J 



Operation And Evaluation ■*- 9 SsJ'j J**-^ 1 &*- j* 8-1 



J V ji. : J- ; JiJ +-.-UJI » ^-*-*--— •'- : ->- .'' --JtJ 



. »-;_• J „■»■ J . ».. -. »•_ .U.* 3i fcJ— '—■ ■_■'-'■-* ■■ 'J . 



- ,: jU a 



-V -- ~i v i -_»■ ... .'_ 






(A* 1 -U-O 



^- ^iMIS > 

,j »Ui_;.' _;!^J< Li-ii 1 
J jl Jut ^ .»Ll=J' ; 'ui?- ! 



a V i* ; 



. , IL.I )JS- lit Jl j.brv. 

.Ji JJI c^ J* ,JaJ» <....<Ti SJLi. i*^Tj ;^JlLH j^-5i'» 



_C-\' Jui.« 1 j ,.'7<j .J,'L* fcUii t ':•>'• , 
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l_J*ill UJL-S^l oy fcjU* t\j*\ J* oaw J*-ty j^d ^Ql ^1 

f l IfcU ^UiJl uJl£dl oy aSjLSll ^.Up ^LJI JjJbM ^^j .Sj>dl ^Ldlj 

.SjjJfeLl JUljiJl jt £»Uilj 

Tangible Benefits Sjjkdi £*Ul 

JL^VWal-j .1 



{^jOJl J-**Jl Oiiil (j^Lto 2 - .3 
"LPjJJi !Jum£ .5 

O^-lIl J*. £ IP^Jl .8 



CoStS u*ll&!» 
flJiJl ab* U1& .1 

o^ Wfl *$L& Jiil& .3 
sly VI Vij^" *-*^ -6 



.3JL»LiJl jLfcP^I \fSsJj\f~A js-jaJj *£Ls» cjLUp (^ ,-Pjj jjja}* .1 
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& .MVl ,-, 



oLLuJl i*-JLLA SiLpI J Sjb^l r-L4 .6 

3«)frU obl^l ^L^» $ oL.jJUil WL. SiLj .8 
. 7.1 




7.2 



7.3 



JL4_ 



7.5 



7.6 



7.7 



7.8 




&»PjAll akJtJ!*) ui-^jall 
j^sJij jjusJi iu^. 7.0 

f lkU^lfJlJ,iuldl7.1 

^UiJl *--iJ" jyl** ijual 7.2 

VjJl Sjas-Jlj 3UUJI !Ua^ IjU 7.3 

r ikU JLiUJ-ij -yyi -W** £>j 7.4 

^Oji^dl J*i ijij p-Jtf 7.5 
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• Ui- 



7.0 



-L.-I 



•Z^ L?r l_ij- \ uo- » «jj Li.* / . ; 



»'. '^-ii ij'^" 7.8 
Structured Design ,,2^^ j«*-a=J' 2 



'•-• !| . 



■-L-" .-■ L 



'-■S\ 









,— %*■* a *-_*>■ ^z. ' 



'.^.'i , i 



./» vtiii >jl* JbJ\ L$LiJi -^s v , fUaJi j jj^^ Module «-&-!* • 




3.0 



Lfr^T) (^\ 




J »j*i> (33', ,Jlj J<i> 
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j—ljjaJj i_^l ja Jj cSJ 5*1.1 j Sjj^Jl fJaJl J-U ^ j^falj y, LT JS^J.1 j| 

£_H 3 -i-JjJlj A-iiJlj UJL*dl Ujil ^ SiLiL-Vl j!>U ja jJaJ\ ajjs ,-rvj 

•cP^ ( p j- »^"t l V*^- 4 l$*3 

g , . sK l U i_~0 !l J i/**^ J^Jl s-JU** S-*y* *^ J^ 1 (u«^.-J» 

: i_JJai jAj frtjsr'Vlj oU_j5L*U L^UaJlj 
Jl ^—IpY /-_« J eUdl v-jL.1 f lJbW-g ^UaJl SLj JJU£j ol^j .3 

,= UiJi *> LjJ'jjUL* ■■.■.^ ; ." : » .. .*._i 1 v,i; ,^v- ^~>«- J..Jj- .4 
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Structured Programming aj^t *#j*li-3 



Level i£j~-> 



y-^j 11 V^Jj" C^jl 



Level 1 tSji— 



Ol A n ^4-i 9L*\jj{ t_jL«7> 



(_JljJl iiLA . 



Level 2 i$j^-* 01^1 jj& ie\A> 



Level 3 is ji— • 



X 



JaAJUl X^jja i^* L ■■■ '> ■ 



jjji; iMJa K^liji 



olTljiiVlU-liw^Urf 



vit^i iii*i **y> 



aj^Ai a#jj\ j^ jii» (34) ^ j&» 
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^IsdlJ^I .1 
Sequence Structure 

^ysJi j£ja .2 
Condition Structure 

,/W-t J^il .3 
Loop structure 



Sequential Processing 

(SJU-I ) .tysJl J*, bla^.1 

jf SLJmII *JUU 01 lilt oU-Ldl 
."True" Jjttf.^dti.t^Ji 

ol^ All ^ •/ Ot J»-}UlI ^ j^oJi <Ju^l Jl^jJl -tLiJ ^^ UJ 

SaU: -}Uj 2 £j>Jl it-^t JLid £/&j\.\ ,y jil^J Jaiai l^» Sjk&l { ja^\ i ^ 

Software Houses ^L^ijiJi oj-* ^ SiUi-Vi J*mJ cf^f otf'j-i. 

j — *^> ^»ljj |V JLi oUtljjJl ^'L f ji. of -U^io Fixed Fee fc*tf jj*-f Jjli. 

w>ljj_Jl *j p- t^j^T Cj15*j-S. *Jb*S«J L-Lj .ijljail UJjJl ■iJL.yaislI oliysljil 

.JUpSi at-^Y 2*^ jja; o*yi^ ^ l^lJbw*-V Software package 
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Sequence 
X 



Condition 



Loop 



Sequence 




Do - while, 



False 



Condition 
If- then 





False 



o 



True 



aj^ii a#jji j&ai (35) fa J^a 
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iXl4M**2 



>'i c/jP—rt' 



plall\ pj turfs j J^2 cLl3& 



. UU^Pj lpU±j\j \^a-\y "-A^atC. j y-**ll aJL* <_i^jj iSs'j^J CjL»j1*1I 

4 3_-p>JI - 3— -PyiJl A— JiJj 4 3_ -P>JI *4ai j j£T f Uaiil jy i.ifoyUj 3l*alll 

SL_«-SjJl ol .L»ll J f (JiJl J-U olatff La^i-Al V*f^l oIjjS/I <Ju*" 

1, — -jrf. ol ij8 Lp cJl — -T *lj — » p — fl «_*j— - £ — II jl 4 t/yS ,^JI V^ 1 .? 

. Manual hjJ* J Computerized 

. JJUJI ^^ f ifeJi JJ j, ^_^ail r l^ilj 

jSLJ^I j »Jb" oUajait : jjidl J-L£ ^ JUJbwUl oUidl jiTl -^j 

4 3 iji&\ oli!A*Jl oUajaStj JaJlj^ i oUUl jiJO" oWaJ£ c (c/alil jiJdl) 

J &• oLLjJI «_i-y»jJ oljjf j 4 JaJl JaJly* 4 g-«lj^l Jajljss- 4 oliUl ^--^Ij* 
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c£>^J *^^ SjjS'jlII JJUJl oLuJ -^ (JaJl jijJaj o(_jit i*-» ^bjJj 
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^ sJUuit J juJI j ~j c Physical View (^ «JaJi) 

. Logical View 

j\ ji JUJi** ^JL, dJ^aJj t *k-*-j 2LLg— 2Uy>* jJUjlJ ^dlil 4f>l JlSCif 

. Document Flow Diagram ^tijJi jia; 

^jj-j ojjvs J* 1) oULJl jiJU Jajait _jf oliLJJ (£S\i>\ J-UJl Xiij 

j— ia; olWai* (Jb*~i c_-Jl UUj . s.gMl L^^j Uj^* Jl siplil oUUl 
Logical Data MJaii oUUl j»ju oUaJait ^ J i.JL^i *J,i aJL-^ jjtfjJi 

. Flow Diagram 

(g J — II jJaJl JJbi Jb ^ a^ ij-j JJj* oljjf oUaJasfAl sJLft jjiw j 

Where the document comes from , where it goes to and 
what it is called . 
Source jjlJjJi pk — -.1 jt »l^i ajajuj J( jla* jlp jJUaj s^ui ^j 

. Agencies ^A\ Destination 
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,il )f ^ jTJJ Jitf jJi jiJJ JaJaJt (^.j U.^ JLp frj...,H Jdi.ty j^j 

viJ — iyJU^j cjt OjSj U>j*«i ; dD jiJL^s Jl ^ilp SOj^* aJL-j JL-jI CJijf lit 

. (Agencies) «ip UiLUT L. 
j — *»t y Flows j»*w gJi Document *JLijJl ^lic. ^j jJl, Ji L.t 
: ^ UJ ^\j y> UT, . JJiuJ.1 Jl ,» ^ jt . ^l <J>Jl Jl <Jl>Vl 

Letter 




You 




A Simple Document Flow Diagram 

(Agencies) J-fc Uj J->l JT ay jL*Sli sikiit JL- j j£J 

J.jua«fe:U £>* oUj-S" jT aufr;U J*.b $ fl— it toljbl ^Vl Jp IjjjSw 

4 LjsrjUt ja ijljJJ _}f*r_j iUjadl J*tli <j} CjLjjlii.1 j^-i ,^y lijli'yi oUJLdl j 



Order 




Document Flow Diagram of Purchasing System 
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*L>*y ijjj^ iili* 01 JbRju> JjLJI Jajas-xll <J| <Ua>-li 2uLl£ S^JsCj 

L. IJiAj . ftl^ill (v—5 Jl jl*JA< ***UU f^^f JuJlS ^ Ja*J j( u^, 



jt jJL-SjlJ i$j*\ oUiOj a*W»k (JaJl JU ^ ct-» UjlP j( liU-l 6Juh ^ Ujb 

4 »L>1 ^JaJl JLfc ^jiu Of 10*- J*aM <y JjLJI iaJaAilj. jLc, Ui 

J— 5y «.lj iJl 1-Lp Jj u _jjj J-C& ^ ftlj-iJl f-~ij Ojbdl Ju jA jiJJ Ja^ 



Order 




Document Flow Diagram of Purchasing System 
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JlUlSo* Ojs«- q* OjScj fUSuS"* l$-~/U Jujaillj ; 4,^ia;.U ^ *ljsu JS' 
jyjt ILeyiJl -ujauj fUaJl 0y ijJ^-i Uis~J oULJl jia; JLiJ^i ^ oJLiU oULJl 

oLjj: ~. J] Jb-lj j£T fDiJi p-JS ^L-f J^ jiJdl JaJl^ ,^-yj 




Entity 
(2) 



Data Flow 
f3) 



Data Store 
(4) 
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. oUUJ LUf IjO^r. Js* ^Jl JU^I J) (Y) jCiJl 
J-^"V j . 1\>.jA JT 4) dJUij «}Uf jyjif OUUI jiJi J^ ^j 

Cjiiji — Ji oULJl U-Ij^j ^t*aoJ oJUUll JLLjJI Jtfj4 (^ oUyi jiJJ SaS\j* 

. Sj>JL-»7« o->Ij_>: — • J} 4*-ii f tfadl Wj4 JM^ j* villi j }L*uu j l]L.,»J ^iSl 



Passenger 



Perferences and 
Available Filights 



Travel Agent 



Travel Request 

; ». 



Airline 

Reservation 

System 



Ticketing 
Information 




aijjWi j^ fikJ (^i) fUJt iakAii (rn> ^j J&* 
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(DFD) p*j 4ii> Jy- i»**j JaW JU* 1 , 1 
Jl^-Ij JjJ-^j ^^aA-iJl J-^ai ot J~^l ,yj . oUjUllj oULJl Ojli- OVSC- Lsajt 

^.iy J^JL^lJl lJl» . Aip J***. <^JJl JbOJ-l <-j\&\ W^J £j*»j« SjL^V jiSl jf 

^_JI *_UJl oUUl jk« Jtf jj^- 1)* External Entity 2L*-jU ^_^T *,lir. 

. i£j*i-\ kpr JA (JiX^lll) I* jUJ-l Xj&lj i^r j* tjbSOlj OfrlyjJl HJL* Jajy 
«la_^Aii jv»Up ^ jfc*JJ oULJl jiJj Jajaii «_*ij «JgT.«J liJUi (,j*> ^ 

( Data Flow, External Entity, Data Store, Process) . 




Book 
information 



External Entity 



Data flow 



Man 



Assimilate and 

explain 

contents of 

book 



DFD Jda* (TV) f5j J£a 



Data Store 




Book 

information 

(data flow) 
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j± AS ^j . JaWl ja iO*t *j* (Process) U»*Jl Jtf i jUaW-L 

. Si^s£ Process U*p JLlic. ^ ^liJij ^jJi s^l j*Lij 9 ^f j&i jj 
tfb ts— ^ 4 (^J 1 v^t ^*j' Process Number U~Ji ^ J} ^ ^ji 

j .j, <^4J| J^AJl <^ L^ . (Ja^^Ji £ jSS^H J*j a^Ju JJasJj J*b ,) 




Calculate 

Expenses and 

add to form 



A DFD process 

u^-s*jJi of a_4i^%i 2_-. g-jiiLi J| ^jj U»*li ^p aui ouyi 

J— s« Imperative Verb J— **. U—jj. of s £ aJL*Ji J jjll^ ^ aj*.jii 

. Accumulate Totals t Calculate Net Pay 

gj *«, . jfi OUUI jktf Jajaii ^ 0>LJL*ll iJLP JL.j,j V Of -k^Aj j 

^ — *^ f *— s^'j &\ si**JL jKJl Sslpj ;y 5JU-I aJLft ^ JU V lilb «A»jJb- 3JU- 
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,jj*\ £j\j„jL~j> g J^\ J-*** oULwJl JUt Uijt ijJaj J-iCiJ 5L~Jj <J6&>J 

Data oi—iUi Oj^ oi£- t> 0j£ U*Ji ^ a4Ui ouyi of u/'i 

ji — ~i J| js— »u^ £_ <^ ijsr j aJls- t)j . j- jii. J.4ai>...c. wtUi ^ jjjyj Store 

d\j ip Jl js &j J ■?-» j-^W jf <*. — jjil i J — » Oi — » JJaa 1J.1 

^ ptJ>\ 01 j -p j (Computer-held Data) D £ srjli 

. oUUl Ojst ^ij »*US £fyj (Manually-held Data) M 

Cr-ij* J^—^i til £J*J • $fi J"*- *»US»t tiiJij S^ -^ jiTl f ^w^ jT j^ji 



Ml 



Register 



Ml 



Register 



DFD Data Store 
Single Occurrence 



Data Store 
Multiple Occurrence 



. fl fril l £jl :* oULJl J j-^»j ~*$a2i jl jO«^i ^P ^^LXJi j*j j}*ij 

a (v—S t Group of People al>t 1p>~4 i Person j**-* 0j& a* Uji^lj 
tj-v*j yj>\ J^b t) s-^i j . a whole company *-Ja^j t department 
J| r jfj — * Ja — ^ £*»j *^ t^T Sjjj-^Jl o^j . U p*j+£ {'i +t ' S j iij^JLj 
£— *i»» j ^_a UTj (UaJl J-j> jlty <$ SJ^U jjScll ^jjO-t Jl SjU^J jL-Jl 
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Student 




'Student 



(a) 

External Entity 

Single Occurrence 



(b) 

External Entity 

Multiple Occurrence 



t^JUlj Context Diagram f Ufcll j*a*Ii ^i J* ^iJi j|Ui j£ili j^ 

^ II JLJ j^il o!>l.l*ll U-ta. f jL Ojj^ll m^ f to ^ ^ J**** 

. ^yJl IJlA *y*y jjjLS^ tlj-tJl Sjbl JLjjjJj Ugillj 5**&L OjUil •_,* *U«! 
3_JjAil JLilJil |UsJ V-L-^HJLJI ^jf aU^ fUJl JaWl jh-jJ ^J 

. i.\j±S\ ij\ij OjUil ^j jLdl <$ 3Ui»yill oli_^lj 



1 










OjlAi! 


JLiliu 




JO* ^ 


syid 


n 1 . j.i 1 















3. .Up I* uj5j&> ciA 1 *** **}*& ^ jW fto £>% ^ W U2»>l lilj 

Ol iUl jiJU Jaja* p-j ,JaJl JU 01^ O^i jijifcil *Ul*l aJL*J ct^O^sJt 
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gjaJloliLj 




Dl 



iajjAii uXa 



V N 



jiS 



U3I 




D2 |oUJJl3L 








r 1 






S.IJI 
c4UUM 


tljUil 


lUU. 





1L.U, 




LS*- 



DFD ouirf jitf iaktf ^j JU> Jin r,A 
. Mega Video ,»— l* jj-^I ».#*■{_} ai^t jprtsJ nTy. j*-j> 

JlIj ^j ill j jJLaJI ^ii — i 3 iy&> Jl Juii-dl fUvaJlj j??\d\ JbLiJ 

. Js-jJJ IjLsaI f Lww'Vi jij* ^j (Megavideo) 
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(, — -VI : J — *• uuULU ^>L* s.u* -y bj&i ^ij*Jl . Application Form 

Jl U pji ill c Date of Birth Wj H £j c Name 

^j— ; * Phone Number Oj_jiLJi ^j t Address oij^Jt ^Current Date 

3 iUsJi f »j « Credit Card Type 01 »dVi 3 »U* 

. £i . . . Age ^i t Credit Card Number 

Cashier oy — i^Ji jyf Jl v*^- ^b^i g}j* Js^i tte of a*, 
J __ J " Js ^. J <Jl Jl oi.>ll jUil f ^.j v^Ul ^JLii (*iij «UJI <> J^^JJ 
^ (Jau UsjJ J jj-ii jJjjli ^ . Customer Account J***1J ^i^- gA 

w Lp Jj-*»JJ i_~».Aj (1)1 Js-J«Jl ^jh"'-i liiii 0*j . ijiil tflJaJl ^jj J-**Jl p—l 

fL*)l JLJl Jajait c) j*^" ^Wj'MV tf'/i (J**J fUJl lJl^jJI y* U* 

Context-Level DFD (Level 0) for Mega Video 
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Rentals, Tapes 


& Cards ^ 


A 
customer 






w 













Maga 
Video 
System 






i-ncw mcmuci ronii 






B 

collection 

agency 


A 
customer 


^ 


Delinquent list 


Payment 


Delinquent list 


p* 
► 




C 

' Credit 
bureau 


Returned Tapes & VCRs 




" ' ™p 
















External 
Manager 




Late charge report 



Mega Video flkd f l*)\ j\ ^Ju^\ <jjzJ.\ (f A) pi j j£s> 



External Entities WrjUJ-l oi_i>^Ji 9 ^_pf Ja—la^il cju^ 

. fUailb S^S-L. JaJjJ /Jl j oULJU V"sM oUdJuJl j 

jl—J^l jjjvsjj (CJlHj y> ^i .>*Jl ^ <£y_j^ <-* JlA ' t>V Data Stores oULJl 

Source Of <-iL ,*jl*JLl \j±*oa jjiw /^Jl V^J^ 1 oU jJLj&I ^~»J JaJaAll jL-i 

J-& «jj »i**j jf J»b"jl U JUj^T ^f jh-jJ ^ij^Ji ojJl. J* .Information 



Data Flow oLjUI j—iJtf J*^ fjbw-j Ljlj .(Receivers) cjU^UIi 
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p — ^Vlj oULj jio; Ja^ JT jyw^j . U**JL VrjU-i oCjiiOl Jajj Lines 
Label the flow lines with appropriate names 

i5 — ^ ^fj^J <£>^ tf js-ii ^~ $1 j* > First-level Explosion DFD 

. U J<uy $JI 2li>Jl_, r lkJl 

j— * JjS/l t^jaJLI t) oliUl jiJb" JaJ«t ^j of L^j ^I^Jl j, ^ 

L^L^Uj j£, Sjj^aJl ^j ^ ftl^si-ili jj- oV jl* Sop t\j»\ «-Jkij «-**» ^.t 

• J*-Vl Ji ^IpVi ^j 6i*ail Jl jL«Jl tf Uj of ^ oliUl j* JS 01 j ^l* 

<i.L442it ^ JT oy <J^VI Of iSy t( JijJl *tjUi U Jb- Jl l^Jh UjJ* (f\ 

^j—U ,JiJl JaJl^ U p-S £« ^Ijdl a^lsll *-»M <) j* jjidl JaJ^j jkdl 

J^ sJ1 -J*4j t'ialji* Sjj^.^j^ oLLp ^ jl5 -^Jl jioJl oljajait ^^p 

. Mega- Video (i& & JjV» tf>uJ.l JUi 
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payment 
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ustomer file 
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OUy t jSJJ Jaia£ Jj^l c*j*-ll (Y^) pij J&i 

(Mega viedo) 
Data Flow Diagrams (DFD) 

oL-ik *JrU* oUUp pjff <Ju^ oUUl jia; Jaja£ ^ji JliU la* £ 
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j-sy r a_p o^L- J jf . JUt J-** j* jf i ^1* > J*** ,>■ l-IM OIT lil 
^M 1 jiJdl ^>jJ jjUI Jlill ^ Sij^rjil V*^ 1 oLUjJI yjsBjj oUUl 
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£3 t) U s^i «--* J--* ^Jl ijjJ~\ t y S M jJaJl JL* jJU ^Js- *Jj j 



j>j-A Sa — s* JLik* olUait DFDs Jl£at >*; Jl^^i JT ^j 

: L^*t iikit oUL4L oULJl U-U^j jiJb" cjLLp jJjj'j 

Between Two Process 0!^** uy oLiiJdi j-Jy . ^ 

From a Data Store to a Process 

From a Process to a Data Store 

From a Source to a Process and From a Process to a Sink 
(External Entities) 

oUji-y. aftb DFD oliala* j^rfj Js> Jlia o, ^ 
Context Diagram ^J\ JaJaAit jt ? UJl j^asAil iakss.il .: •sTjt 

vi~~l *. ^ J li Jl lijif US' yiJl _jl fl*)l j*afi*il JaJaAil ^sbji 

^.ji . "Budget Monitoring Systems" Mjii *^j f U«J fi* Jaja-i js*. 
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Department 



Spending request 

► 



Budget Allecation 

Kequest ror special 

Approval 

Kesponseto ^ 
Speci al approval 

k 



^ Rejected request 



Management 



delivery advice 




Supplier Delivery advice 



Centext Diagram f Uli tjf~l\ j£i.(£ ♦ ) ^j j£a> 

d i^UJ-l oliiljil oUQ* jJLl-J ^ JaWl ^^- Sjb^l 
. (JLSjVIj 2Uo^ JjL*ilj (Ji«Jj fcjljil jj^vas^ **!>Ip oli oUL 
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£ L_A a — Siljll luULJ! oliiJu-j V-tM oLJL*3l ^jj JUI jCtJl 

. u jijii ^Uii oUUl jia: Jaja^i Top-Level Jb^fi cijs-li 

Budget allocation 



Department 



spending Request 




Management 




Rejected request 



Allocated Budget 

E 



Request 

to special 

approval 



Request 

for special 

approval 



Approved 

Request 
Suspended Requests 



Spending 
Summaries 



Provide 

spending 

summaries 



Classify 
Expenditure 



Delivery advice 




Y 



Type Accounts 



Suppliers 



Organize 
Supplies 



upplier delivery advice 



Juki ja jym 4juA\ j*ut (M> ^ j&> 
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3—J^i « j — * . vuJi i^j -^ oTblJ "Check Funding" *JLp Ji ^i; 

. ±Jd\ jA £ >Jlj cJUJl iM*, ^ LgJ| a^ ^| Sjl^l JJ ^ Ui|^ 



ft — -jS/i oLL-^ oil. j Uajf o •/ gJij "Classify Expenditure" oUAJi 
■^_Ji (j j — ^Sfi oLLjJi Ji ;l~X iJSCaj . "Departmental - Accounts" 





3.1 




Classify 

expense by 

type 


■■ 



Department 
accounts 



Recorded reques 



3.4 



Update 

department 

al record 



3.2 



Update 

type 
account 



Type Accounts 



3.3 



Sum Total 



ougi jSjj <y**l yls)l JL^msJi t^ja-H (i Y) ,»ij J&» 
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y>j JsjJI JJi^ 3^- Sasli j»ai; oULJl jjjj r-iLc ot dJli jit Jisrjj *^ 

iiA *£** j • oU/Al W^s- ol4l j3 t U V-^jJl U-Ull JWUjj oUUl jiJu 

. ^Uad\ J^p zjfi-j JL-, ^ U^jpj 

;\ g^l ^TJU JJljiJl -^ 3UUr- oULJl jiJJ Jail^ jl£ ciiJJi ^p %£i 

^UiJl p-—AJ t) ApUu U oUjLAlj oULJl jiJJ «Ls4\j aTjS- J-li t) JipL- - t 

,^-JlOi fU&ihj l^uj t ^ ja u>>!> <*& oy *fcW^ o^Lidij ajui&Ji 

Ol iLJl oLiiJG J-Si J^U ^ -jjJLi^IU JL*. JUail jJb£ JLc J-wJl - _^ 

. JsJl (fs-o-vSJj J-J^ *-!■** ^ jjOji^-JLl iil^V j$\ "<*>J ji*jJ - a 
U»* ^U JL* IjjSll j£*i\ SjjUJI 6t tJLJl IJL* ^ J^l ^.jJI -^j 

cA iLJ( j__ »JG cj\ *l4i_) OjiA-t JULSJ j jjj»^I 0l£« C 2JrUll i»U3 t oULJi 

"&$&> 2L"li^ SJLsp 3JiJai*j aJL*p otal oULJl jiJJ ^ja^^ j*jj Oi (j^-tj 
* .^-vaJj JJt^ 2Li»* ^ JLjiudl U^ ja iijliu iS!>^P t JLdii-J.1 «-« ilpLii. ^_j 
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j, ^u>j Jist J^P SjU •£>■ j UL^ iii JJb>3 »jjV i**r\j* JtiU ^ ^.UajJl 

•j « jt <! J- id jiJdl Ijajj^ t_~**£J 5JLp Igj (^^4 /dl 2>~a&\ 

. ol*jl*il j»UaJ J*P JL«. J (jyi^j, 

Level 1 Data Flow Diagram 

I 

y r 1- 

Data 



Data 
Source 



Data 



Flow 1 



1 



Process 1 



Flow3 p 



Process 2 



Data Flow 2 



Date 



Dl Data Store 1 



Datay 
Flowy 



Data 
Destination 



Flow 4 



D2 Data Store 2 



Process 1 



2 Process 2 exploded 



2.2 



Sub 

Process 

2.2 



2.1 



Sub 

Process 

2.1 




Data 



Flow 5 



Data 
Destination 



D2 



Data Store 2 



J*UxU iSf~j» qaJ^\J OUUi Ji03 aki^ (if) jjtj J&k 
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j^_^ -^ oL_^Lll f ikJ i,ii fjO.1 Jtf ^Ji Context Diagram Jdij* 

. 'OU.jitj 4jUL*Pj Aj%t-Jw 

iff--* J^ kyt J*^* JaSlj* 1 <ii J^lj J^ cUiJl «j4 2uL> ^b f 
g>\£ jt Jl£il JallyU oJla cr «—Jj oUUl j»jlJ }Ls* jf\j ^ UaJd 31.^ ft jSS*l 
. Zero-Level Diagrams i^juA ^jlA\ ^ cjULJ! j»jj 



220 



J.I.I'. I.. '.IJHI.IJ.LI.il J Hi J.I I. I„|.' I I. I l .l .lll .'.|., l|. '.II: 



oL_s%Jl J >g r il — ■* j' a ^-r* f 1 ***^ 1 J* *jIjj5Cj Vyil' *-J*J (UsdJ 

■j— s 's ^—S'ji \ *jL*b JUpty Sujin Jl jjLil JJUt Jknj 

tl) . oU^Ulj oUUl *T> ^ikU l*Li*J LS -JaP«Jb*U oli olftU 

Entities &\iy&\ 
Entities i_>y*_pr ^Li^ oUj~^l ,y jiJ^i Jasl^s- jt olWai* Oj£jj 
^p-zyty JojL ^\ lil ijj^Jl iJjjj . Relationships oliiWi v^ Ji * 

dU g 7 ...» lJ a* A 0j& Of j&t Ja^S Ky&\i . L- iia». ji *^A t £13 jt 

4 Shipper ^ a c Order *l^— aJIj j — «t 4 Product gas <. Customer 

Account oi pjiJdi v 1 —*- 1) Vender ^> <■ Receivable j*i ^->\~*- 

. Payable 
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Attributes of Entities oUj^i ^oiU^ 
Characteristics ^ — **£ oU_^i i\y J ^Lp jj uji; lit 

if 

~. — -£jij . ol — itJl S>XpI — i l$J ^J /vJl SijWl (j-JiiJj (J***- 1 (^ ■ sJ ^ st Jj»>" J* 

: tf u- j U^Lp J& Customer £ji ^ fc>-£Jl JUl j£-Jl 



Entity Type : CUSTOMER 
Attributes : 



Name 

Address 

City 

Telephone Number 

Credit Rating 

Purchase Volume Category 

Company Type Code 

Year Joined 
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: Jj IS %*J£j l*&\j j&\ J 1 ^ KjS& jt&j 



Entity Type : CUSTOMER Instance of Customer GE 

Instance of Attribute Type 


Attribute Types : 




Name 


GE 


Address 


1 City Center One 


City 


Pittsburgh 


Telephone No. 


(412) 432-7829 


Credit Rating 


AAA 


Company Code 


D 


Year Joined 


1995 



Relationshipsol S^UJl 
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0:1) 




(1:M) 



Employee 



M 




Department 



(M:l) 




(M:N) 



(N:M),(1:M),(M:1),(1:1) 
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4 UaJl Ju 2L*J* JUL* ill* i>f UJbrjJ (to) ^j JSLiJl Jl U> jJj 

. Receivable ^£-£11 oLL-s- j Order 
oJL* -^j . Shipper ,^L5J» j Order vWi uy tf^f «** ^ j 
t jl^-Ij JLii— ^ jJua. as ^JJaJl it l^ jToi o^U- Sop ^ ^^Jl *S%Jl 
jt jlj-\j j»-LA ^L-u iJJ» s-a^ ^J • Orders oUL> Sap up jO^ as jt 
<^ . (Zero Shippers) ^H> tft Si s-^ 1 v-*^ ^ ^ J * u^ Sap <Al 

. Sj-J»L« JUilv.i.1 (Jl piiil jV 
^ )ti -^11 J|_^-^l cJ^^L U *K?jH oUaJl -Wj a*^ 1 <>* ^^ ^J- 
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Relationship 1:1 



M:l 



1:M 



M:M 



JUP^H *tJ J E-R Olkia* (t 6) ^j j£* 
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J i tf OL>-ty jJi^ £ (E-R) ^>^Jl - olftUl Hatj* f JkAs-J 

. tfjiyyi r UaJt jlty «) cAS*JI J-ir JJUJ Lj> OB ^Jl ^j^.| 5JUUJI 

IujaJ.1 (^ ib^jil oUji^Jb OL . \ 
SiiSCiii a j J*. Oi-*j_j *— J ufJLJ ij V"sM oUjiiOl jUs^l . Y 

.UjlPj OrJuJlj afc».^ll I OL-i-Vt c o^jliilT t^^Sfl pUi-VI c5> 

OllM - fc>u&l oUak*l ^j ^ 3te»t 

1. One Doctor may have an appointment with one or more 
PATIENTS and one patient may have an appointment with 
one or more Doctors 



Doctor 



have appointment with 



£> ZL ^ Patient 



have appointment with 

Many-to-many relationship between Doctor and Patient 

2. Resolution of many-to-many relationship between Doctor 
and Patient 



227 



J.I.I'. I.. '.IJHI.IJ.LI.il J Hi J.I I. I„l.' 1 1. 1 l .l .lll .'.l., i|. '. II l.l.Tl 



Doctor 



Patient 



Supervise**--. 



Be Supervised by 



Missing Entily 



y^ 




s 



y 



s* 



X Be Present at 



'' Be Made for 



3. Resolation of many-to-many relationship between order 
and stock item 



Order 




Stock Item 


Made Up of V /^ Appear on 
^\ y^ Refer to 


Belogto 


Order Line 





4. A university LECTURER may be the sponsor for one or 
more student PROJECT . However , the sponsor may not 
surprise the project and lecturers may well supervise 
projects which they have not sponsored 
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Sponsor 



Be Sponsored By 




Supervise 



Be Supervised By 



Multiple relationship between Lecturer and Project 

5. Exclusive relationships between CUSTOMER and 
INVOICE , and customer and STATEMENT. 
11 customer is either issued with invoices for each 
transaction or a statement at the end of the month never 
both . The relationships are exclusive : only one can exist 
for a particular customer . " 







/ — 


Customer 








Be issued with 


/ 




X 


s -. 


Be issued witn 
N "-... Be Dispatched 

T~ 




Be Dispatched — ■,/ 






v 


t 


Invoice 






— i . ., 

Statement 

— J 
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There must be at least one BOOK COPY of each 
BOOK TITLE in the system . Each BOOK TITLE must 
belong to one particular CATEGORY , but a CATEGORY can 
exist in the system if there are no BOOK TITLES belonging to 
it . LOANS are stored in the system only if they are current 
(i.e. when a book is returned , the record of the loan is 
removed) . A BORROWER can have several LOANS (or none 
at all) and each LOAN is for one book . 



Category 



Contain 



Belong to 



Contain 



A 



Book Title 



have 



Be copy of/ \ 



Book Copy 



Be Subject of Record 




The Entity Model for the Library System 
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: Jbu 

Order, Estimate, Stock Category, Stock Item, Customer 

. (Order) vU» _>f _^f Ji ^jj j^c jr of ^ 

.(Customer) c&» Vx~~« jf JJUL$i~« JJ ^ "c**^ < 0^1" J-^4 -Y 

. (Stock Item(s);) Jl jiA: c**^ jf ujr*s J^ .r 

. (Stock Category) ui~ .Jn^ ^ (Stock Item) JT . t 

J/t -> <&^*jl rt-^iJ JL»lj »I^Ijj Sj-iL* ^Jfl^.^J Sj j*s 15^**' ji*" - *' °^ A 

. %»* 3UJUJI 





Estimate 


Order 


Customer 


Stock Item 


Stock 
Category 


Estimate 




X 


X 


X 




Order 


X 




X 


X 




Customer 


X 


X 








Stock Item 


X 


X 






X 


Stock 
Category 








X 
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: ji ur a^p jr ^jij .*pf atfLsJi oistiU jjtf ^j . \ 



Customer 



Ai. 



The one-to-many relationship 
between Customer and Estimate 



Estimate 



(Orders) ol — Ik Sop jf ^IjAJU ji^Ij lJJ* ctii^i-Il ^ jJLv*. ot j£s.j . Y 

. (1 :M) jf (1 : 1) 0>j as a^UJi of grf 



Customer 



Customer 



Ai- 



Order 



Order 



The one-to-many relationship 
between Customer and Order 



The one-to-one relationship 
between Customer and Order 



iSte (/ . ^ j^i (Order) o^-lj l_JJ» (Estimate) ,y^cli OjSsi Jij .r 

.(1:1) 



Estimate 



Order 



The one-to-many relationship 
between Estimate and Order 



(M:M) Ai^vflj (Stock Item) j (Estimate) «jy a^UJl DjiC' o» l*~, . t 

> < 



Estimate 



Stock Item 



The many-to-many relationship 
between Estimate and Stock Item 
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(Stock Item) j (Order) »*p Je u+A ^ j^j j& ur 



Order 



> 



< 



Stock Item 



(Stock Category) lj _,>Jb ^ (Stock Item) JT ^ . n 

N / 

Stock Category X ^ Stock Item 



The one-to-many relationship between 
Stock Cateeorv and Stock Item 

i — S {jab* Ja£ ^jiT jy (Optional) Vj 1 *^' *s%Ji ^ jyyj . v 
(Estimate) j (Customer) oy iftUJi j JU-i 



Customer 



, ^ , 



Estimate 



be issued with 



be issued to 



The one-to-many relationship between Customer 
and Estimate , showing Optimalitv 

j-& tSji. <J^ ja jg\ Customer Jii^ii ^ jX^ ot L^t J*^i ^ .a 



Customer 



-^ 



Order 



Place 



be placed by 



The one-to-many relationship between Customer 
and Order , showing Optionalitv 
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J_T d\j (Stock Item) j* jf\ jf ^\j Ji jAi of ^ a».ij ^ ^lt . «\ 
3___5%J| OjSi of </ . jSSl jt j^Ij ft»ji ^t ^ i_J^. as (Stock Item) 

. (M:M) *i~^ 



Order 



\ refer to j 



Stock Item 



be present on 



The many-to-many relationship between Order 
and Stock Item , showing Optionality 



Try the following four exercises . The entities are 

in capital letters. Connect the entities together with 

relationships . Show optionality and describe the 

relationship against the lines. 

l.An EMPLOYEE may be a MEMBER of the company's 
employees. 

2.A ROOM may have a number of telephone 
EXTENSIONS but may not have any A telephone 
EXTENSION must belong to a ROOM. 

3.A COURSE must have a number of STUDENTS 
enrolled on it an a STUDENT must be enrolled on only 
one COURSE . 

4.A STUDENT must be enrolled on only one COURSE 
and a COURSE must have STUDENTS enrolled on it . 
Each COURSE must have a number of MODULES and 
a MODULE can be part of more than on COURSE but 
must be part of at least one COURSE . Each MODULE 
must have a LECTURER as a subject leader but a 
LECTURER may not necessarily be a subject leader or 
may lead more than one MODULE. 

234 



J.I.I'. I.. '.IJHI.IJ.LI.il J Hi J.I I. I„l.' 1 1. 1 l .l .lll .'.l., i|. '. II l.l.Tl 



(1) 



Employee 



Be 



A± 



By 



Member 



(2) 



Room 



^K 



Contain 



Belong to 



Extension 



(3) 



Course 



Contain 



Student 



enrolled on 



Lecturer 



^h± 



Be subject leader for 



Be led by 



Module 



h-< 



Course 



Contain 

Be enrolled on 



Extension 
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I c. dUij jJsJl JJUt ^j* J** JJi ili*. oUUl ^j^li jL^I ^Sot 

(Metadata) ,. — &Jt JU i$** Jsl*^ ^Ji ofcUi Jj*- S-ui. oULj -^ a,.^ 

^ ^ Jki cM — iULl jj y£ jt jiJJ JS3 ijuyu oliUl ^j^tf Jaj ii-j>. cjULJI 

oL—iLJl ,t-»*^j <^LiLJl ,j>y\i il^pj jup JaJl Jl* 1 r jiij . oULJl J*- 11 jr *!■* 
. «u.j.>.>.'j ,1^-ij 4^-Luu« JuJL^j j.i^;p ^5 «L»-*J • ( La_^>Lp (_j| 

£_*,! V oL^rl^ll JiUJf ^U 01* lj& c/tfU. <J 4it **Ji»- iiljil ,JiJl JU 

iL xLS 3 iL oULJl £l**j jol** iJL4 kJUif DD OLJl ^yte jI~p! jSU,l 

2L ouj^ ol JLj ^f-a^lj* frU»l_j Jij^J ^glp J-**Jl SiljJl &j*r diiJJj 

c*j15" s.lj^i <^+»j£- oULj (yj^LSj t=J >P r ^* •i'Ul^Jl UpIjS Sjbl *JaJ ^» JjJ«JI 

A'-j- 1 ? -I >_"? -^ *Ja: «,>j . thy-*! cJ^ jl J ULya ft " j "&*** i.-'J^"' **-j.» 

.iJ&-j* IL-<LS iiijajj ^UlJl cl^-^i •k* <-r~"j£- JJ*^* t/ 1 .?*^ 
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of jj *" Ji Ji J^ >ji DSS oUUi ^-^.15 j) jiSCdi jlp 

<L_»JaJ.I ^ Lf»lJb« .-I iS^j lili^j oUUl cjlaji4 frLt-t ^ 0_^ (j^UJl 

0>jyu U1S" oU./tllj ob^ill aJL* ^ Jj-U^Ij lijJbxdl oLLp (JjA Ot -t^ioj 

: yAj lih*il liUi oUUl J^ ^js« DD oULJl ^yte 
JUj^J oUUl ob>» uy tf!>UJl .r 

j-il c <^ j^Jsj jftJl oULJl oUu-Aj JJ^j 5— Ija ^» oUUl <■/-*•! j* ^J 

ol !LJI ^ ^ r i' i pz&J a* ** t>*J ' ^^* ^jS"a l*^" DFD t)Ul jiJU 

. oUUl il5LAj oUUl Oj* i oULJl oUiJb" JJi t U-Uil cjUL 

e-JL— Jl j &*. cjULJI jiJtf Jail^si ■> _j*-_j a*j Jl£-5> fyl «J-» flJb*i«.L* 

. oULJl (j-j^l* jUpI SlJLju 
: 2LJUI jj^l 1*Ip «j_^aj DDs oAiLJl ^f^ljS f-bw-jj IJl* 

x { } Y Iterations of = Equivalent to 

(ranging from X to Y) + And 

[1] Either /or 

( ) Optional Entry 
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»l JiJ ol iLJt jiJtf £_iy sIJlpI ja ls &\ jjajt JU Of lutfjal jii 

3__U- j — * Oj — £% tjJi\ Accounts Payable System oUyjdl <~>L~*- 
^s. cAiL* ^ </JJl Vendor-master File ^UJ ^p-fjJl <jilil L$-*f oU^ 





VENDOR-Master = 


Vendor-number 


+ 






Vendor-name 


+ 






Vendor-address 


+ 






Telephone-number + 








Vendor-type + 








Discount-type 


+ 






Purchases-type 


+ 


J" 


US' *sUi 0l>*J V*^ oljUl 


tfyfc $ iJ»o*=Jl Js^j (J*^l J^ 1 


pJar-.-'ij 



Vendor-Address = 



Street + 

(Apartment number) + 

State-abbreviation + 
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jL_JI ijt \a j$ )ij C 


jL_ JLJl ify\ — * 


$ i_J — lil jt J — jJ»Jl 3 >b5' M&j 


System 
File Name 






Accounts payable 
Vendor-Master 


Analyst 
Date 






Russell 
10/03/98 


Element Name 

Vendor number 
Vendor name 
Vendor street 
Vendor type 
Discount type 
Purchases-last 
Discount-last 


Length 

8 

30 
27 

2 

2 

9 

9 


Data Type 

Alphanumeric 

Alphanumeric 

Alphanumeric 

Alphanumeric 

Numeric 

Numeric 

Numeric 


Key Field 
Order of File 
Length 
Media 
Security 


Vendor-number 

Indexed by Vendor-number 

Approximately 40.000 Records 

Disk 

Internal use only 

: Jin 


Vendor Master oULji j»ja\& J c£L» 
CUSTOMER _ ORDER = Customer_Name + 




Customer Address + 
1 {Orderjtem} 10 - 








ItemJD + 
ItemJDecs + 
Item Price + 



239 



J.I.I'. I.. '.IJHI.IJ.LI.il J Hi J.I I. I„|.' I I. I l .l .lll .'.|., l|. '.II: 



: Ju* 

SALES_PERSON + 

Order_Type = ["phone" |"mail"] 
Order_Subtotal + 
Order_Tax + 
Order Total 
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$ jJuLJl *\j£-\j ui^U^^I Jb. <> ly J ^ HIPO Jl£it o^ 

k-^\j oijit j u^i -^j ' r^ 1 J^ ^ ofjj ?*** IBM **> 

: Ji bf HIPO Jl£af ^ fa £ *fa. 

(VTOC) Visual Table of Contents ^J\ ot^i Jy* . ^ 

(^ ,^ j£ A) oi *>* - * =M** - ^ *•** .Y 

IPO Overview Diagram 
IPO Detail Diagramed fa) ol*/ - *Jrl~ - c/>Uj^ .r 
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Inventory update 
and report 



V 



Inventory update 



V 



y, 



Report 
processing 



Transaction 
Entry 



Transaction 
vzlidation 



Edit 
Transaction 



ro 



Y,Y 



Y,r 



r,\ 



Update 
File 



Y.i 



Generate 
Daily 
Report 



Generate 
summaries (r,Y 



VTOC Jj,\ obj^l JjJLr (f 1) ^j J&> 

l OL-JLJI C O^L_^Jlil (IPO) J jU » p-jJ J jOJrl U* frj^ t) 

Program Module g*\ — \j$ '±—~£'j& cjIj — s-^Ji ^—^>yj ol__*^xiij 

Sjj__^ Oi » . 3.0 U**iJ (IPO) j£^)1 f-j aJUa* Uit Ui>l jJj 

: ^ US' j|JaJ oU-jsdlj cjLL*JIj o^Ujil 

inpntc Process Outputs 



Old 

Inventory 

File 



Transaction 
Record 



1. Provide for data entry 
validate transactions to 
insure transactions type 
and part number correct, 
edit all incorrect 
transaction, modify 
invendtory file. 

2. Generate daily 
inventory report, generate 
the summary reports. 



- New Inventory 
file. 

- Back order file. 

- Daily inventory 
report. 

- Summary report 
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Inputs 



Process 



: j^L US' j£\ ii^j jw-jij 

Outputs 



1. Old inventory file 

2. Trabsaction 
Record 




1. Provide for 
data entry.... 

2. Generate daily 
inventory 




- New Inventory 
File 

- Bactorder File 



j_iJO- p- j Jt>U ja fy*j}\ ^ J* jr. IPO j*^\ J^i J**"i" cft-3 

$ A )b IS Module 2.0 it^jft i-^jU oUry*ii_> i U-Uit t c/jUuii 

Outputs 



Inputs 



Transaction 
file 



File of 

part 
number 



Inputs 



Transaction file.. 



Process 



- Sort transaction file by 
part number 

- Verify transaction type 

- Verify part number 

- output in valid 
transactions 



Process 



- Transaction file 
sorted by part no 
-List of invalid 
Transaction. 



Outputs 




Transaction 
file 




P V Sbf >aJ dilJuj (JaJlj g-ljjJl JiJljfc (HIPO) J&Af JaJy 
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<) 



2^L_JjjJl It 1\j*-j f LjsJl 



Symbols Used in 
System Flowcharts 



Symbols Used in 
Program Flowcharts 



Process 



Input 
Output 



► Flow Line 

\^_J Connector 



O 



Process 



Input 
Output 

Flow Line 



Connector 



D 



Off Page 
Connector 



V (^ Online 

Storage 




Off line Storage 



Keying 
Operation 



c 




Off Page 
Connector 

Decision 



Predefined 
Process 



D 



Terminal 
(Start, Stop) 



grfUjJl h3\jf- $ 2lUAaJ>l 2^1,^1 jy>J\ (£V) ^j j£s. 
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PagOO &ji> £ frlytJl ^Djj jiJJ ajaij^ (iA) jvSj JSldJl jwjjjj 

.Centers, Inc., 

^ijj-Ji j -JjJ sjul. Sbt HIPO JaJiy- j^" c.foa u Ji aiu>V^ 
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\ ...AjW oLi**Jl p**JS jJiJl JJL£ -m__7 VW< Slat jOl aj^jpt jpo" 

, JLpy-l oLJl—Jl ^>» <_...^*<i'J 
j__f jj ^Jl CjUUI jktf ^Sli ^-^P J* iJSUl JaJl>l DjSJ _JJ-j j 

k-Sj& -^ Vju i\ . cjUjij^Jlj oUL*Jl oh -jULJI o_ti-\J ^O-j jj^ J* 
JUhj* £_j . 14—ii oUU*)l JU^ jOl jj*^ jSy" cjULJI tf> jL-^ ^U 
d) is a*i (^^j J--~Ji J&\ f UaJ» ^ ^ <^ 1 t^ 1 r^ 1 J* 8 -** J^ 1 ' 

tf.U.^Tll ^-il jJl Jl a^_^l ^J 4 ^UU Jl f UJI 0-J < J~-^ 1 Jl 4>^' 4>* 

tfj--..>-U L>i i iJi-SlI Jl ^1 _^ U-^" «J J^ 1 ^J* ***H> 

liL_^_v. (Sj*ty\ tej*}\ oLL_Jl JU*b 0!^ 1} <■ f U-JI ^-1 J-« ^j^-J <>^ 

. Lii jv— £ 2L»J__,I c^ji.mJ «brji t /»^4j ijL^__JI 

I Uii. $ j . Module a-aTji S^j ^> f U-s J** J* jVj 

. (\wTjJ olJ*.j) tej (J-J «->■ o* (A) gall ^ =lUp o>-: 
a^jl olJb-j Jl lsafj-1 SJb-jJl Mj4 ^S. cJ^Jl o-i! $ j 
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Product A 


Assembly 








5 


1 


2 3 4. 


Open 
Container 


Remove 
Parts 


Group 
parts 


Assemble 
wheels 


Finish 
Assembly 












i,\ 






1,1 








Bolt Front 
wheel 




Bort Rear 
wheel 





SLijC Ji *~S>di «Ju» JJb£ CjlSC^fL* Finish Assembly -^ifJi &>*>& 





Finish Assembly 
5 






































5.1 
Bolt Front and Rear Wheels 




S3, 
Attach Handle bars 




S3 
Attach Chain 




5.4 
Attach Seat 



•j — £A\ ja SI i-Sjti olu»-jJl JT Wj4 ^ (Jbll JJU* ^ L.Jupj 

j£ — iJl ^ j$u ^31 iijjklb >*>t oLsrljj fl^» J| ola*-jJl ^ a. ?; jl^*i-VI 

: JUl 



























S.1 




5.2 




5 




5.3 


||5.4 















5.1 


1 


5.1 


2 




5.1 


3 
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J| 3jl=il flijSlI CiT^Vl olJb-jJlj ^ ^ji^. j£j| f ljfc]| Jbil. d~~ a^p^l 

iJl_j» J oV Subtasks a — -pyJi f i*li «^-*- s **^j J 5 " cX^j >*<»f oU/L. 



CA 



tjiJdL 



f I Jtt J <J> a, ~Jl, Jl_J-l 



l_*t 



w U l^l« ^Jj oio>.j Sop ^ 0^. (^iJi Account Payable Systems 

: JLjLI J~- 





Accounts Payable 


















3 4 








5 




Print Check 


Post Invoice 




Print Reports 



,f oL 



-j jll* Ji 14=1 j4 -j^r. (o) ^iji JUL- -^M ^jidi ^Jp a-L* 







Print Report 


5 
















5.1 


5.2 5.3 5.4 


5.5 


5.6 


Numeric 

Vedor 

List 


Vendor 
List 


Open 

item 

report 


Check 
register 


Vendor 

analysis 

report 


Distribution 

to ledger 
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Vjj— J jity c5j5__J.I J,l dJDi a*j Jjfcy jr c^jaJil jj-ii ^1* ^aeTjdl olJb-jJi 

• J^sAl ^ki^ lg:<i .a'J 
Jpl ■ i.7j f IjaJLI 5J_^ SjJ^" ££jp^ (^ ***** JNs^' 5Js>jUi 01 c£y iJlXAj 

V »i ~- vl iJbJlj ilJLP^I *Jj4- L*y>« J-* J ■ JjVl ^rjOJL AiJjJ U** j) 

•_ r -4 jJaJl Jl^ ^w-J ^Jl CASE Oljaf Jjii U~* ■>*- J^J JjjJa cJj Jb*t" 

System Flowchart flkdl Jaji^ .Y 

JpS-b ^ JLiJ 'Jl UrljJ.1 J*-lj* jl Oljjas* J-Jjd fljadl JaJl^ f JbU~J 
J — f <J} Ul-WT.JI oUiilj oliUl oUiOJ Uud JaJlyU ^JaJj . oL.jJUll fl& 
jy)\ JUI jSCiJl £-£ji j . U-Uil J»-I>t uu 2^1=11 JUkil 0lS%Jlj t lU-y 
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Input/Output 



Processing 



> 



Preparation 



Punched Card 




\A 



Document 



Data Base 



Q 



'Storage 



Sort 



On-line Input 



r-^>— „»( [ M g" 



CD 



On-Line 
Display 



V 



Merge 



Telecommunication 
Link 



pM\ hi\^~ M-ty jjaJ\ (£A) j^j j£& 



^ alii flJbw-'flj U-Ulb 2U,UM ^IJ^I ^b> JLp l^UiAl jT; fUiJl JbJl^ 
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J UpL-J, f UaiiJ 3J^. ijj^, ^£3 £ JLi" jOl *t,U 01 tf jj U&kj 

£*J Ji> ^»J -i^t V ii-s»- i^Jbdlj aIopVI *Jj*- UUj, ^j 

Ja_fl>l «J * f-, ^ jjjjl JU C ^,J ^\j CAST Oljil J^L l^^ 

.-L»r 0L2jIj APj—j 

Nassi - Shneiderman Jaflj* T 

^-^ 3 — ijiaa, Lr^ gs^ j*mi ;si c« ^ ^» (n-S) j^ 

. ,J-Jt j^jjj ^^jj jj>d u**ijj ^ty oijiSii jf j^.udi 



ijo^t iOP i^u*s-i J) 4iU»^L t Structured Programming 5JSUl 
di — i ; i^ui\ jjaJ\ ^ ij^. iJU j (N-S) -LjIj* f iJbvi-i i_^o _, 

.^L-jjJ! ^ *J^ it ^ ^ f a^ JjVi ^i . Nass-Shneiderman 

. ^*b£ ^ji Iteration 







Decision 




Process 

























Iteration 
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i^y£ (N-S) a-Ja-^ U ptf ^Ji u<>J» ^ji Jit. ^ UJj 

.«-J> ilJiP^ (N-S) D*j>- (i^)fij 



Do daill 



Clear summary totals 



Do for each newspaper 



Clear newspaper totals 



Print data 



Search for existing subscriber record 




Renewal 



Address 
Correct 





New 
Subscripition 



Null 



Set subscription length 



Cancellation 



Set 

Subscript' 

on length 

to zero 



Change of 
address 



Change 
address 



Issue refund check 



Update totals for newspaper 



Print updated subscriber information 



Get next subscriber update 



I uret next newspaper 

Print summary totals for all newspaper 
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<~J\jJ\ OULrf Jbs-iJ 



OL^I OULrf JU^Ol 







J^jJl i-Jlj-^il u^l 










cJijll dU. ^tl 



v-JljjJl oLJ- (N-S) %r (0 » ) ^ j J*J> 
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Warnier - Orr Diagram ollak* . t 
j — Ut {jii ct~>- Warnier-Orr JjVi *^^oa p—b jCiJi U» ^ 

l^jio; ^ ^ (N-S) Jrfl^j (fflPO) J»V (W-O) J£a ^ 

JL-jjli. 5 — s^jfJi oi — JL*J l^^u jst Warnier-Orr JiCif of VJ 

: Jl_Jl J^-sJl <J ^ U+. olj* Sop (W-O) JlSCit ^ fjbw«jj 

I Signify sets and subsets 

{ 

(M) Means do the set M times 

(0,1) Means the condition must be either true or false 
+ Implies the statements above and 
below the + are mutually exclusive 
alternatives 
PERTORM Is used to jump to another part of the 

diagram 
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t^iLl^\ bug Jjjtiii Vrf 

S-»J — ^JaU olj___JaiLl ?**Z>y liiiCij Sjspj^ AJ^i J^ (j^ ojW*' (_c*J 

<*-— s«j ^ d~- Pseudo Code **il£Jl ;L£j>Ji S^LdJb Uuf ^j— -jj 

olj iajJ-1 «*i>jj ilia **L ^UaJl z^ljj ,y> L» j^UjjJ aJtUw SJLp <LjI oLL^I »^ 

^ «i AJLp Lj^jI JUj hit g»\Jjji\ X)\^ Oj£i "<t^j^\ OyLjJl oJLa ^j 

=1 — iJUL 3 — iilSCJl a_-4jJl SyL &J| jf ^jilH ILJI 'J* Jli* ^ U-» . ^^j 

Pseudo Code 

1 . Open Container 

2. Remove Parts 

3. Group Parts 

4. Assemble Wheels 

5. Finish Assembly 

a. Sequence control structure shows one action or 
event followed by another without interruption 
If (Brake-Type = Hand) THEN 
Bolt brake handles to handle bars 
Run cables to front and rear brakes 
Attch cables to front and rear brake calipers 
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ELSE 

Bolt coaster brake to frame at rear wheels 
END -IF 
b.election control structure uses IF-THEN-ELSE 
along with indenting actions 
WHILE (there are cartons of bicycles) 
Open container and remove parts 
Separate Parts 
Assemble Wheels 
Finish Assembly 

end-do 

c. Iteration control structure provides for the repeating 
of events. This might- apply to a product assembly 
line 

Pseudo Code 

ti| tjJL . , Y of x Ul&ll - j*«Jl t ^Jl jiu- v- *•' ^b 
.SjjJliJl ilJlP ^jlp AijjjJl S^LijJl <_i-^»t 
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Pseudo Code hj*& W : Jl** 

:l_iOi 3 ijJiSo^i o^-j i_> £_-£ Pseudo Code a<>Ui a-Ji &\ 

. Actual Programs aJUiJi ^»^j Structured English 

It virtually describes programs without actually writing them. 

5 JJJ 3L~-J^I LuUrlkvflil L^.lJtf*i-^ g^lJjJlj ji^ •■*>■ Ji ^^s?^ ^j& liilJJj 

3«.t^ ...U oL_>JJkall j • . J-vsl — asJl Jl v_ »Jb" "il Ig — :S0j 3__ *tjj| 

. £ I ... Error Checks , Status Checking 

i iU-i Lg-ip jUajj ^u^ Liji" ^j* Pseudo Code ^J < jU*^^ 

3l_jJJi oJla LgJ ^ jbu-j ,^11 ^ijJaiJ j*~\ Jli* J* UJj . Program Skeleton 

aljll ^ *p^ aJU-^l «JJl£=Jl v-jsL 

Open DISCOUNTS FILE 
Open PRICE FILE 

Repeat LOOK UP until end of INPUT FILE 
LOOKUP 

Read INPUT FILE 

Get ITEM NO QTY at KEY = ITEM No 
Get ITEM UNIT PRICE from PRICES FILE 
ITEM COST = QTY * ITEM UNIT PRICE 
Read DISCOUNTS FILE at KEY = ITEM No 
Get DISCOUNT-QUANTITY, DISCOUNT 
FACTOR from DISCOUNT FILE 
If QTY > DISCOUNT QUANTITY 
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DISCOUNT = ITEM COST * DISCOUNT 

FACTOR 

Write ITEM COST DISCOUNT ITEM UNIT 

PRICE 

To OUTPUT FILE 

i ftiU^l j* Pseudo Code fcJ $ 5-«Jb*£~ii oi^jJdi J* Ji>.^ 

i ^ r J\j Uj — it of j~- U5" Programming Language m^vi Js. j»s~±\ 

COBOL i-*J\ auJ J* ^s> JUaJ jjLJt J&iJl ^ aujbwJj ui)u 
. COBOL fcJ ^ o»U Open , Repeat J^ iijj\ oUlk^tU of 
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Structured English UOi JbjJ& Ji . \ 

.i^jliUj JLL^IjJI AiJl £» oiU Jjtfj ^UaJl oULp iju^ayi SjuL. Sbf 

J_^ U (»^J ^Jl **i£jl <Ju^»jlJ ilkP IbeU- iJL* ^yiiJj . ^UaJl JaP oLjjI*^ (^ 

^'Li: — ."tfl f L»"fl OjOn JiU^L ^LJI j c JVby\ i <j^Jl i jlj^Jl Joi 
tOl — -J JTj 4 fcJ JT JUns.u.1 jily 3JUUI obJbMj JTLiil *Ji»j 

. Structured English 



259 



J.I.I'. I.. '.IJHI.IJ.LI.il J Hi J.I I. I„|.' I I. I l .l .lll .'.|., l|. '.II: 



Ui — ••^ J' JiJ^' J-*^ ^ "-^J ^-Li ^Lpj 3ijaj (JaJl CjUj^j oLL^P 
i_JVwUlj £__*ll (^JsS ^ Ut J^i 4JU)I J*l aiL jwa-J 01 U 3j t lilj 

. jJiJl JUj £*j>J} ^l Wj}\j ^i| ^ ^j 

Types of Structured English liOl 3j>ISo^ J»U:T y,1 

: ^» l~»L,f Jslif tf^S J*jJ j . l$~Ai *iU ^aM,l 
Sequence (J-^di) J~l~ JLi Ja*Ji . ^ 
sequnence ^AJa-^liwebster ^-j^i* <-Jj*> 

"The following of one thing after another in 
chronological, causal, or logical order, succession or 
continuity" . 

l«_LP jj-jy £_!l £*L_3 jJl jl viiU ,-ty ^ aLJL, Ja*Jl |JU .>,sas" 

: dUi ^lp JL. 

Multiply price by Quantity - sold giving Net- 
price 

Multiply Net-price 0.175 giving VAT 
Add VAT to Net-price giving Gross-price 



* * "^ * 



Calculate Net-price = price * Quantity - sold 
Calculate VAT = Net-price * 0.175 
Calculate Gross-price = Net-price + VAT 



260 



J.I.I'. I.. '.IJHI.IJ.LI.il J Hi J.I I. I„|.' I I. I l .l .lll .'.|., l|. '.II: 



Selection tSjW^-Vi Ja-Jl . Y 

■^ — lo iJU>U>i frl^l ^1 i_Jkijj .JUSji* JUUi^l oli tijlJb-l JaJ^" (Vll Jj'l jJi 
.END IF J IF . . . ELSE jwUJ f iJbw-i ^j .aa* Jj.b ji^y 

IF dimensions not ok 

Reject product 
ELSE (dimensions ok) 

IF mechanical test ok 

IF electrical test ok 

Pass product 
ELSE (electrical test not ok) 

Repair product 
ELSE (mechanical test not ok) 

IF electrical test ok 

Repair product 
ELSE (electrical test not ok) 

Reject product 



IF dimensions not ok 
Reject product 

ELSE 

IF mechanical test ok 
IF electrical test ok 
Pass product 

ELSE 



Uajf t^^&j 
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Repair product 
ELSE 

Repair product 
END IF 
ELSE 

IF electrical test ok 

Repair product 
ELSE 

Project product 
END IF 
END IF 
END IF 

Iteration <Ji*li tgj\ j&Jl -k«Jl .r 

-\ >j*j ja j£i* (^iJl Repetition jj&ll iuJl is *~hj 

* 

. REPEAT . . . UNTIL Jt, ^U; f a*a-jj . jJUi 

REPEAT 

Add Invoice-Total to overall-total 

Add 1 to No-invoices 

UNTIL no more invoices 

Divide Overall-Total by No-invoices giving 
Average-value 
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FOR , For- Value joUs ^Jbtu*jj 

For each invoice 

Add Invoice-Total to overall-Total 

Add 1 to No-invoices 

Divide overall-Total by No-Invoices giving 
Average-Value 

f Ljfcll «Jtfl kjj oLUp UU^ji X* (JaJl JU Juu J»lity »>** J^ 

a — jUS3 «_i yOjJi ^ f- _jdl IJLa Jl £-b£ <^ JJl jJaJl £*>• J**J JijlaJl Arf*^J 

Decision Tables jijih Jj'^r . Y 
. Actions JUp^i ^Jbj Conditions ±*jj&S\ ^ JS* i_iy*aJi 

(J £« stflj j * I <& **,. .mj'j I j^b 1 - 3 »ijl ^ j'y^' ujJ&r ^J^*! 



Condition Stub 


Action Entry 


Action Stub 


Action Entry 
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Conditions : 

Correct dimensions ? 

Passed mechanical test ? 
Passed electrical test ? 

Actions: JUpty &-sjO l+\L\ gfcJi "^ 

Accept Product 
Repair product 
Reject product 

H jcj U1p kU-'yi Oj&j iijA^ai\ t) 3UbL-tS' Jjrf- ■« (i_ijJflJl) Jsj^iJl 

Jy—Jri ^ ^j»ij y> US' (x) 2u%Jb gJbJi OjJu" U^ . (No) or (Yes) Vj 



Correct dimensions? 


Y 


Y 


Y 


Y 


N 


N 


N 


N 


Passed mechanical ? 


Y 


Y 


N 


N 


Y 


Y 


N 


N 


Passed electrical test ? 


Y 


N 


Y 


N 


Y 


N 


Y 


N 


Accept product 


X 
















Repair product 




X 


X 












Reject product 








X 


X 


X 


X 


X 



jly]|Jja*(©Y)fijj£* 



Cf j *S!I -fcjjAJl O^i JjSft Jpj-SJI Ji»m ^ UAiP tff . (No) ^ JjVl ijAll 

. Jaii (-) 4^%Jl \>\&j iijdj U. 2U-LU ,^iu; 
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Correct dimensions? 


Y 


Y 


Y 


Y 


N 


Passed mechanical ? 


Y 


Y 


N 


N 


- 


Passedelectrical test ? 


Y 


N 


Y 


N 


■ - 


Accept product 


X 










Repair product 




X 


X 






Reject product 













(V) Ja«H j\Ji\ JjJbr 

Ji L-^j ELSE pU*i-l J^> jP aJU Sjja£ j\jli\ J J-U- Ja~~J g^j 



Correct dimensions? 


Y 


Y 


Y 


E 


Passed mechanical ? 


Y 


Y 


N 


L 


Passed electricaltest ? 


Y 


N 


Y 


S 


Accept product 


X 






E 


Repair product 




X 


X 




Reject product 








X 



(Y) JjuIi j\j&\ JjJLr 
oVI — sM J JL^j ■bj.^.j ^jIp jlpLj US' c Lfrtt-^/g".) UalJip] AJ^^j 3iJbyJ.I 

, Aa^>lj 3jPj~-j oJLteil 

Decision Tree jijiJi 8j^-s» .V 

States of a »mMi o"ill — ^j Alternative JjIjUi -^ jS >j* J* ^^ 

. Nature 

JJbJt — j ^ — ~j I . jf Jjti Jslij sK/XJJ V" 1 ^ 1 ^h*Jl i_-j_/ -j^j; d-9- 

i—S^UJl js*J i#*cs. ji*> Branches ^j>j . □ yj\ ^Jl J^t j (Nodes) 
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X JU- tf- jm»j i£&\ O y)\ J^bj JjujiJl cj^\j>- Jl£p jt J»UJj jljiil i»U: jju 

«j'liJl JyJi^ aJL*^. (^yi jlj* Sjssvio alSLill J-i£ -^ s-L^iJ^t j»jj L«JUpj 

J_**)l g ^..,.,..7 J *'\ j* jJUij UVl>-j U^Ui~lj JjIjJI ^^ (La^l ^iJUi 

. Al , A2 , A3 , A4 a~jSfi JJUJb jiji 
Alternative 



; ljSJl *ia£ 




a..,*,..,k> o^U- 



j^iSj^A^r)^^ 



53 
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*-*- s*~ J^ J^ **s* ^i-^ **! Jj^\ SjSsJ. (*—j -Jjuj Sjj^VI SjJaiU ^ 

3 — nij^l ^2Jl jl"j . jlyjl iUtl i*^ %*& IjuIp jl^Jl S^sswS, i) £> JT Jat 
iL_j£x)l |JU JL^J Jl jjidl JU UL LLiT U/*i LTj (/ L*Jl ^l <j 

. oUjLdl flJaJ jjjJaJ gA>j jLtoil Jjs- jl^S Sjsscj. J^ 
Client already has 



Pros 



Slow 



Evaluate 
databases 




Database**-' 
oftware 
A 

Database 

Software 

B 

Database 

Software 

C 



.Cons 
/Pros 



^■Cons 
Pros 




Jons 



Difficult to use 
heap 



Easy to up 



.Short on facilities 



It used before 



Extensive facilities 
Expensive 
■ Needs powerful pc 



OUjWl flkJ Jjfr £A\ij jL^I j\J iy^ (6 £) ^ J5^, 
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Cijilj AiUail UJ&\ Cj\jJcaj OLUalt dh*ji • * 
a_JLojJi . Value - Added "&&> =uJ ^A-* JT c^M & J*r& cs 

j^l o3L_p j s* W . Information System Outputs oUjLJ.1 f Uu 

oL_JL* ■> U*p JT jfcj & $ >d» ,JiJl JU jJl* ^ ^ LU 
fri t JJUt jUA-< Ot J**4 ^ Jlill^j . fkJl oU-yA JUUUJl Sa>l JLp fljfcjl 

c Sjji j .1st ( _ s l* j^jbr Sjj^ J-uu is t c£Ua1» J^ U.j»iJi ajaijty 

^ u jS'Jl) J-jJ» cJj J-Ud oLJL" 5jip ,Jkll Jl* fO*s-su . ^**U u^*^ 1 

Convert Serial to Parallel Activities 

: ^U)l JSLsJi t) JU-1 y> IS ijljJl 
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Customer ^ 


1 3A 


Order 


h 


( \ 

3.2 


Customer 


Verify 
order 


Check 
credit 

i. 1 


Order 


verified 


W 






Change Activity Sequence Js>LiJl k-t-si j^w 

is—A 1 Ji cf^t ij* >j>*0) *£*>& • (V) fij U**il iiUA jsxi- ^ (B) pij 

J (A) ^il (^ JiiLf <J _/ "^J J^- tf gJ^Jl juii ^ LPJ t Oil 



. 5JL»J«J1 f.\& I-Jjljail CJjll Sjji 



(j^i^j 



2dU-l oJLa 
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Building A 






r . ] 




^ 


2 




^ J 


v. J 




w 
















r 2 -) 






v J 








Building B 






1 






v J 




1 


r 












f 2 1 






3 




^ J 


^ J 




w 















JUpty XkJLif jM Jj»- Jlft* (ft ft) ^j J&h 

Decoupling ^j^ ^ • * 

. Sequential (J-JLdl) Jljdl J* t>j& at v^ Jj t Parallel 
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. U^ oUU*J| 



3.5 ^ 


w 


1 3 ' 5 


^ 


r 3.6 ^ 




Edit order 

V J 


Edit order 


Ship 
product 








> 



Edited order* 



Dl Order file 




Set Priorities ( jasl^\ ^£& . i 
iSj-^i ^f oli fc** oUL* .jJLa 01 OL^VI ^j^u ^ JiJl JJLst o£ 
d—^' dlUJ .S^jil ^^Vl oLLJL i3jU, r U*Jl J** J^ J* jS jjJbj 

*_-L*Jl j, — ^ U** J53 ^U* g>j J| jl-U 4«.u a*.y SiM 
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j) L_c. (Computer Hardware & Software) oUjStil jja^ ^.i^Ji apL^ 

£ 5- OUti^Jl UlSj t) J-VUdl ^J^b il ^ JL * 1 ^ d j«JmH (J^U^I villi 

<la o apL* ^UJIjj . olijSCli Jaj jjjai J LSC^ jf^i\ j^\M.\\ ^ ^l>ii oJlp 

Jsl jj\ JiJwj" JyijJ IUwJJ oL^lj^l 2L-JLA Jl 3L>JLH 2brU-l O^ US' 

(V-JI cS^— J*Vl 0>L.y»ll Lx-jij^J oLPjjJ^j oL.jl*ll jJaJ ^jJtj (/rljjJl 
j P 0*<Jl J** bf . CjULJU JjUl piCjli j (Y^sJ-i 3L*«jj JLtJLdJ\ JuidU jJ^oSj 

Irfj— 1>- oljif (^s—fc CASE Vj— -U-l fU*tu-L oUsil^Jl JL-JLl* 

* )V> (J a * >-=■" --^ oL_-S<rlj>)l -UL^J ti-jJ^-J ( L*-*jj jijiajj ^jjjSjJ Ljw^JLa 

riLi jlJjj oLJU-p Axftj jij)*J t^ oUa >i «ijfc ^Jlj^IuJ US' . iwij^l cjL«jLti.\ 
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3 A.^isW JLiiJl aJa-Jjtyj oU-ljJl ^ villi jjP Jl ... ^*l j>Jl >*jj j oli^Ul 

OpI «Jj . (ASE) fjU^I *»jj*il jt t yjs-j&l SJipL-X. jf j!5U ^ ^1^1 

a ,pjJi jyUUJ s— y j*W*j ^j 11 3i ^ 1 ^^ ^ d CASE oijat 

p — iai j—tjloj ijji J »-ljl ^*J'j { J ^ A ^ \ Js'jdi ^W^J (t^^J ' 4-— USlI 

iil; fl i oU» SJLP JLp CASE Tools oUjIj^l 3-Jlla oljaf £_jj3 _> 

f M p ~w*_, J J^ £ U^ <) r o*: ; — - ol_,it 

J.« a?H ^_ 1*.^ ^ f jbu — -J oi jitj c Systems Analysis & Design 
,y^_Jl JaiJdi ais-^. j ^mimJ oijifj t Operation & Testing j\~*y\j 

p w*j (^ i_jj*»U-1 »lJbV»»l{ w^lj^ll 3L-JUA oljif »lJbu«»l Jl iiL^Y^ 

. jL I ... *-il*Jlj jjjLiJl « ■.«./>" j -l.a;.«Ll ol^rlj * .a .,ig;l L^tJbxi*«l jl 
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m» 



c^ 



JLuaWI Cjlio^j CjULuII S^IS 
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t *s. 



w$%\ 









o!>U-Jlj cyUiii ^ Lfli *»^»j- **>** <y Database oUUl SopU 

Data oUjLJI ^-^.1 l> cjUUI SjipIS ^*j jf ^Ju^jJ ^1* jUa^ .*L.l£dl 

.Meta-Data OU^Sfl <>~ J ^ J> Dictionary 
^ . a ft j .4 y> .jJilj .oliLi J5lij oUUl SjlpIS £ oULJl 0;£ 

SjlpLJ3 ^>l v-T^I ^Isll J^AJI J*j .(Bit) cJl & c^gij c^Ul -y iOp 
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File 






V 






Record 






V 






Field 




(Bits 8) 


•\r 






Byte 






i 


r 






Bit 




<l«0) 


Data-Base 



ji\ ^ &\ «JL.j ol )\J\ oUL. 3U js- ■y dj&5 oULJl SjlpIS l>S/_j 

j *\ji JJ l^J-l*. <-JU-tj \j»ih\'j oliiil ^Ijit "i/jf ^^AJ iJj-Jt oUUl 

.oliUl ^oli £ljit j DBMS oUUl opIj* Sjbl ^a> J-U, 

^ij coUJL. !*>** L,.,rtHj c— J Data Base olsUl Sj^pIS of Ji SjLi^l -^ 
j i% ^ ^j Lsitji ^ li}j t-^s- olitJ cliL. pjjj ^ cjUUI SopIS oSf 
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:l$pl jjlj IAj-^Lp :oUJlil -1 

2_jji^Jl sJla J»!«-Jl cJ-^yj 4^j~-^ J^J ^- . "^ ^^Li \J* <-j&\ i^j^ 

t " 

4 L.I&U SJ^j Jif (c-iUl) jj*j Ip^j? ^ iijfa Os-ljJl JiJ-lj 4 J^ Js. 

:ObiUl£ljif 
:Master File ^-JjJt JUll -1 

.fcrU-l 

transaction File o%»l*ll UU -2 

t'g ?•> 4liU*5' $ j-iJ.1 jjJdlj JjJbdl .^ijai-j UT" .jLl...^bit 4t3Lu| t ^ 

I — fcjJd 3 ajll U*Jlj oM.Uil oUL. oUL <jL*aa" JU-I 3*Jajj .liJUojtj 

. JUpVI ^Jauijf fcfttfti Ifcl* f>! ^1 O^JUdUj 
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^ ^ tall L/ a* i ,^5 ^ jjjj ^Jl o}U~Jl -_^ 4p_^ -jP SjLp j*j 

. ( _ r J J l! t-iJil ^LiLj vj^Jl^ ^ *d*s*Mij .^mJJ\ (_ilil 

Sji.J J^ s* fUaJl ^ l^rLfc. £j ^ll iilJb-Sfl £-*■ J^ if yA. «JJU 

: JjloJrl JtLi -J 

.V-L-^l ^jJh ^^ oUji tiljUrl f j-j i VrJdl Jj 1 ^ 1 

:JUUil JULl -—ft 

j-*>«ll JaJl- J ^ oLilil jijii Lfei p. gJl **!>Jl oUll jjis, 0*ui 

,> ^ ^ ^ olilil f >.:! J> SJLP 4*jlj U» .^ at^Vtj ^jiSllS* 
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Jj — **j (» J( * 5 "J oliiil JjtJL? iPj--j i^ftM *j!^»j cj!5U«-JI i^Sjj eilll frLiJl 
.'Sequential File Organization ^Islt pjazl\ -1 

. JawJl £-hii LLtj t-jj*-U-l $ LjijA^ J-JL-J v-°"J j*^ 1 ^ l-A>-lj 



J — uJLsJl ^ Li *j5 lulilil «Jla Sfrljij f" l*f j<~»\ oUlfcP D^i < 2 ^-."lli j 

J_JU jJjstJl Ol0>-j ^ olilil j>„£ 0^ Silp pjadl IJL* f Jbe«u j 

.iL^Lill ^ji^llj v^LUil akji-Vl 
^UioJl UrUll fljii <^f IjAIJlI jjP JjUdl vjL-t i) p.frlTll IJla jJ^j 

t£j_> *J1 JjI-asJI s-'jJ-f c£ j^fr^l l-i* -W^j .Batch Processing System 

■_i-L> $ jyw J*«. ^u^-l tJaj .^-^ dJJij On-Line Processing (c^jU-l) 

J*L_— "i iSjJajj LfLj i^Lply 3jt OjJb o^U^Jl 0j£ <i~>- .jjjp^I Wilis' -t 

.jjulsjl (_jill SJrljt* %Jj^» — i_J 
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J Jal\ J>s*> ^Idt uAlll t) SjjsrjJj O^U-Jl £**■ lf\j ^ U-Uil JUP -t 

:Direct File Organization y.Lil pJa.aH -2 
Random File Organization j — £Lil ^IjaJI .i .^-' 1 ': UuJ ^pju. j 

^L-aillj J — ai Oi >t» v_*Jy j^s* tU^Ut-Jl (^JjJ ^Idl *Jadi <_>">U JLp 

. J^-Ji ^Viw Ji- jj^j iOP Jl L_^i, OjS^j ^JJlj Jj^JJ ^ijyci\ 

j—^j* oU>-j J* ^Lil jjidl oli ^IjiJl JjUdl oliL. Jai^j .SiJUdl 

: jAU* ^JiuJl oli oUii! blj>. ^ 

IjALjil »; ) a:J l oliL* i— ijjP ^ -jSO 
o!JU J Aj*S ^Jl oUI>Jl u^j Ji,f yjUl-l ^jafdl Jau-j Jii-i V -I 

o!>U Jl £__, J*l — ,dl jl«j l^i 0j5j ^11 oNU-l J VI (-be*^ V -v. 

j^-jjaJI £-*>jil v" 1 —*" «^^ Jis«j" Ji 3U-U-I t-~f~i '-J^ 1 fd^ SaUJ *jjju^» -r- 

.<jJil ^ ^^j-Jl 
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<J> lil o!)U« - Ji i li^LiJl Vr-H J*f Ss.LiS' oli 0j& *J?Uil oULp -j 

: Index File Organization tj-^il (%-JasJl -3 

Index File uo«-iU ^L^dl p-lidl-j t,.— -o j — ALU j ^l=Jl jjidl 
(Jjj — pp) ^jt* j}> (jJU ^ o!>U-Jl £s«* 0j£ p-Jadl 11* J .Organization 

^ — l^ Oj__?*il J*»*Jl OljIPj J««-«Jl r- lii« 1*J ^ 6j£~i ,j»j4^\ l*f 

.:L~J*U*il u^l>Vl So>-j 
:<£» <j*j4^ (W 5 ^ 1 ^^ Wj* (►*! <>»J 

^Ja JI Js- tfjiAS JJll J JjSfl J»-Jl -^ W 5-»ldl Si>Jl} J^a j*^ 

.<-j_JJail JsswJl Jj J*au -y- o!>U*-Jl 2#*^ Ijjj- 

I — .f .<_>_*lJLil JsevJl ^j J*-Jl ^l=«i lit oy^ J*— ^ Tjl; a* jt 

^j^iil ^ Jas^Jl ^e>y g d~*Jb OjSLi JUlytjJl SiJbJlj Jun J*— f U^i-I 

J*« — -JI Jl Jj p Jl j»J0j J**~Jl Oly^ Jj* _£ |f ^j J*«~Jl r^lii* 2U-1J Ui» 

.iJU»l O^U— 2LjT h\j2i **-U-l Oji Sj-JlLi <-JjUail 

oL^lllj q\ dl UbJ* f Jb^ ^jJl ^^1 pjidl Sj-* J] iiU^L 

p J* A Silpl 'dji^j olilil j* £_dl IJla £*l^ Jbl^ 5U_*4-j JLJlyJl SjAlJj 

:lf* vj^ jJiaH lai Of VI lJJII 
.•^.Uill Jo*. JJLi" JJ (^iji ^^iil ^jjidl Jl o^U- JliUI -f 
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Read-World Event 










Read-Time 
File 



Immediate Processing 

iUDl a^jiH aJt-Ull ( 55 ) ^3j J^A 
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.SJLPUJI OUU aJrUllj tfcLyaJl 

^ » (56) fij J^LiJl <) £& y y ^S oULJl ap!j* SjbJ f Ijtt OjSo 

^-j^IS tDML cjUUI U-U* slvJ iDDL oliUl <Jy>? 5il :l^t ^Lp Sop 



Application Programms 



£"Lrf 



DBMS 



M.,M\ 



Program 1 


— ► 
—> 

— ► 














DDL oliUI u*yu Hi 
DML oliUt aJrl*. *aJ 


Program 2 






Program 3 








a 


r 

DD 










cuLiUJl (j-j^tS 







oUUl 



OUUl OPljS 5jbj plu (56) ^j j£* 



^ ■;■-■< *■}>' ^»\j>j oUL SOpIS i_pr_j Jl liUb^llj cDD oULJl 

typ * Jaljj Jajji c^iJl j^Jl Ja*-jJl jji oULJl OpI jS Sjbl f Uaj (^ijj ^T 

.oliLJl S-IpLai XiiuAl 



:l$-M jj^f Sop <J oULJl ^pIjS Sjb) fliaj d^ 
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^ Jaj J «P j) CJl—»jA*i\ ^Uaj 1$-1p >U1m^ oULj SJLpU *j*rj j«'i?»j — 1 

^LJI s L^ 1 ^ </> ^W 1 S^^i .^Jiil» t) Sj^jil oUjUl 

.U -kU*>-Vl auilSCj ^j^ji^ JUL j oliiil oUL* V'VJ'j jlj& £* -2 

.I^JLp SjiJpI 4jLJ-I jjijJj oULJl 2l>^< 0U-^» —4 

j * fUiJl ijlji ^U-ji-Vlj d^Ji>Jl t^JuJl ^%c-Vl o«iU*j jjjj -5 

jJij J^Li <_i-*s»jjj (Jy^ ^ SjLp j*j .(DD) oULJl <j*y^ jijte ~1 

tl^ pljjf t Jj__2sLt ftlA"f Ji« oUUl SjlpU ^ Sij^rjil oliLJl ^LuJ 

.|Jbr <Ug« j}I«u 

tUa^Vl ^Lt^Tl ^yu viiJij UU^i *L5f OUI-JI JaiJJ ott^i p**^ -2 
IJL- i liJjCA <--JL*? ^Jbw-Jj .»j£-« »jj-^< oULJl p. i * s' j UU-a| Jj 
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J-sw-^dl l^-t i*JU>fyl ?t«Jl SUL^ai Jjt Sjip •k*yj .oUji*il_j oliLJl 

.oULJU ^jijll 

Jj -*taJi J>s. V (i? *^ £*>* c) *-*■* ^UL ^j£ <^t .Isolation J j*Jl 

J — mII jjia jT c J^jJi v-^» i>j^U o^ 1 u^*-^l JJ ^ VI <Ji 

:OUUl OPljS ^ili .2 

t Network Data Model ^ — ill ^i^-Jl t Hierarchical Data Model 
:^iy j£j j*^ j\A(^t ^J -Relational Data Model ^^Jl ^ij-Jlj 

(»— '^ •/■ JjV ,/fk **5j ^Wl J^Ij* f- IjJI fJif ^« ,v^' p" *j*Jl j^ 
*.>j*. oiTj £»1J IBM as"^ o»^» jv>. Information Management System 

-L_ aj cJyy ^»I f ApollO Space g&j> jijaj £ J*«AJ ^s^l ^jfJrl J* |H- 

.IBM's IMS £*\tj» dlJS 
3-Jay^l jt Tree Like Structure ^ jlill S^^dL a^ ^yki ^ ij^Jl 

Root j-U-l > 10-j ^JUl (^ya^iJl ^ij-JL L^t? ^5*— j dJUJJ_j JLiJLLiJl A-^-Jadl 

.Child t5 *~j jit o!>Uw»j J^ai (^JJl JiUJU c5jl*Jl J^wJtj 
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Iji a L»Uw J^ SjJiiJlj aULJuJdl nJ-Uil 5pj~o ,-«yU *■ ^ j*^\ jt^i 

•% It oliUl SjlpIS *Uj ^ JLjJuiJl JLidl jA ri^dl iJla l-jj-p j^ ^JnJ 

.^-»jAl oULJl SjlpIS r-ij*il «j_jv 



Level 1 



Level 2 



Level 3 r^ 



Level 4 




*uy I 5JLPV5J ^>l £Jj*jJI (57) ^j J&> 
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: Network Model ^->^^ ^ij*Jl -2 

lJU Jl yiLs. ^ij^J Jlit y> Total fUsuj .Sjb-ij ablp ^ jiSl 4i OjSC. 01 
^ ^o^iJ.1 oUUl ^plji Sjbl ^Jai -^ %40 Jlj^ OMif. i^. (IMS) f Ifei 

3L»j!>Ul jijswll <b-L~« J JL^uJj a*li£jl-lJlp Ulj JsJl eJLft j~»£j 

oUUl SjlpLSJ ^LsJI jrij-Jl (58 ) pij JSLiJl Ji^ 



Supplier 




Part 






i 


>t 








1 * " 








^ 


r > 








u 






' 




Purchase 
order 






Quotation 












i 








A 












* + 






Purchase 
Item 








i 





>uyi 30ptfJ ^^LjtJl ^ij-dl ( 58) jfcij JSCA 
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L^ 6 



:The Relational Model ,Jti%l\ £ij*Jl -2 

lite ~*£j (ji"^ (J* J^-~S ^J-^* V< (JLp j-5j^WI £■ ij*Jl -UShj 

.ROWS <_Jj_-i*aJl Jl SjLi.^J TubleS ^Ww fJbtU*. OU-ty ,j^*J t) 

.Columns 5o*pVi Ji SjLi^U Attributes ^Ua^j 
oLJjSCil Jajj; gJI Relations c^lftUJl _^i J j-O-l ^ ^l ^l*Ji uf 





Attribute 1 


Attribute 2 


Attribute 
3 


Attribute 
4 


ID 


Name 


Age 


Sex 


Tuble 1 










Tuble 2 










Tuble 3 










Tuble 4 








tuble 5 








Tuble 6 








Tuble 7 









<jJL*l p Js> juaJ -dl ol5!)UJl ^ £j jif Sop o^y ^^UJl J jAjM c) 



:U* jyvjj* 
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.Key ^billj Functional Dependencien S-A^jJl SjiiUac^l 
.^ti JiL tjj^t JuJ ^ij JiA- SU«il UJtt of LJp lii 3-^U c(Attribute) 

.(SiJUi ii^aj Ji»- c^f) Jb-lj *-bL. «^\p j£l 

3 ilJUa jiSlj tJLiJ Jitj %js jjapt Ut IJftUl oUUl Jlply j^- 

.lijbl gs^ljjj JaJj oliUl JpiyJ L?^r*^l ri^l £• Juiu—JJ 
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L_*J 



_JU. J} oULJl SopIS 5JI> kjj^ oLuJl jLtoM t) (JiJl JJk >i. 

.cjULJI SopUJ Ijjj^^I ^LJ-I jjjjJ SJUiLl J**Jl oW^lj jlpI_^JI rt-j«-^j 
:oULJl Sopli ^glp JuUjI J ^a#*iJ.I oLiiJl j^ 
.Transaction Logging o}l»Uil OUU JU?)I» J^*Jl-l 

,k_jU ) 5 jjjiJl UrUll Ji) CjUII £*»lj jy.JG <*aU oV^- ^ vijjtfi 

J_-iiJ Uj jt t Software oUtljjJl cHardware S -**-Vi i) JJap <-~~* (c^ 1 

.t^U»^l J**»Jl 1-jjJL.t 

^1 — ?=• g^U^ y> Logging <~-~«j" ^ ^U^ L. jf ^U.^1 J-*»dl 

^— Mil ^1 £~Jlj fjii oULJl JLPly Sjbl fljoj ^.U^ jt J-iuSJl flJaJ ^ JU-jj 

:Access Security ouUU ^Si Jb^i-2 

*L}f oULJl SjipIS 3jL^ JLp j/^Jjj oULJl oJLpIS oLil^ ^. gjliJl £jJl 
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^j-ij ju^. \f z*£ d\ Schema oUUl apis U**± **~*y ** jJaJi JL* 

il •»! \#j> /X> Jsj& U* J-i^J JJL- j SAP ,JaJl JU pXsU^ Oij 

SiJ— «o oliji— 1 4__jUIjJI a — ,U-» ,y ^jJ ^"j Password jj>i UT 

.SLJUJI 3LiLi-lj ^^1 ^ SbdpUiJj 

:Mirror Database u^ji c*y i apIjS -3 

<J5 oLJlJU jJJlpL_J j — • Mirror Data 5U-JJ oUUI opIjS Oj-xa" 

>«J^I fljaJl $ JjVl oUUl SJU-15 £>jj" .yj~*jfi\ |JaJ ^ u^aLS- UV*U& 

.olijsdl g^»l^ L^jj ^^>!»i^_j jjJ-jLlJ.1 JJ -yi S^^i-^ Sjj-^ij ^-X^i^j (^jjl 

^Ij—pV aJJaii oDLJl jipIjS g£ hJJ: ~*fjS< Jjt Tandem Computer aiT^i. 
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iJLiftUJl OULJI SJlPlS JjlJL* aIop) ja JaJ! Jl*t ^iij UOiP 

. Normalization ^lk,**. *»jj«ii oULJt -Ji^Vj 
JS^io oliUl *-JajJ <-ia,g:o." /Jl V^iJl 5JL*Jl A^Jadb ^ t_/^T jj-jcj 

.oUUU JjlJbr ISC- di!i jP £il> \J JjJbr 
j * j SiyW 4aJ Jif iJu^Jl /ij*jJJ 5JU JS"j tJjJbr Ji' Ot j-t JiSlJl -1 

>ijS Ji g^>. I* Redundant Data i*~L\j 3-^UJi oUUl ^ JJLfaU -2 

Ji f^Us -V»J doJ^Jtj aJr-UH Jlil<S <>ui^J #j»«U 2bjJMl *»-Lil 

First Normal From Jj'Sfl tSjtJll 

^L-^l J J.q7 ^^—Ip J-ojJIT" oUUl £-kJ JjVl i^ji-dl ^ JUiil -^ 

.^SOr c£ >^~* Li^T Jl Repeating Groups Sj^Soil 
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.oLiUl A-Jaj SJLjJ JjSfl cSj^-ll i-iJ ^» L5 ^ij\ 





EMPLOYEE 


Employ 
ee-No. 


Dept- 
Number 


Employee 
-name 


Job- 
Code 


Job-Title 


Location 


Hours- 
Worked 


120 


01 


Abril 




Accountant 


New 
Orleans 


37 


120 


08 


Abril 




Accountant 


Los 
Angeles 


12 


121 


01 


Bayer 




Accountant 


New 
Orleans 


45 


121 


08 


Bayer 




Accountant 


Los 
Angles 


21 


121 


12 


Bayer 




Accountant 


New 
York 


107 


270 


08 


Bordeaux 


2 


Supervisor 


Los 
Angeles 


10 


270 


12 


Bordeaux 


2 


Supervisor 


New 
York 


78 


273 


01 


Wolbrette 


3 


Manager 


New 
Orleans 


22 


274 


12 


Scanlon 


2 


Supervisor 


New 
York 


41 


279 


01 


Richards 


1 


Accountant 


New 
Orleans 


27 


279 


08 


Richards 


1 


Accountant 


New 
York 


51 
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: Second Normal Form u\d\ \$&A\ 
jj—£j> j4 — '* Primary Key i ^J J ^Ui. J* SJbjJrl <J jIjJtIj oULJl Ji~au 

JJL5; JjlJbr Jlftti Jl ^UJl JjJbr p^JJ OVSL-^b Of gsa«J Of ^Jas-J JUbj 



Employee- 
No. 


Employee- name 


Job-Code 


Job-Title 


120 


Abril 


1 


Accountant 


121 


Bayer 


1 


Accountant 


270 


Boudreaux 


2 


Supervisor 


273 


Wolbrette 


3 


Manager 


274 


Scanlon 


2 


Supervisor 


272 


Richards 


1 


Accountant 


301 


Daly 


1 


Accountant 


306 


Magrew 


3 


Manager 



DEP 



Dept-Number 


Location 


01 


New Orleans 


08 


Los Angeles 


12 


New York 
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HOURS 



Employee- Number 


Dept-Number 


Hours-Worked 


120 


01 


37 


120 


08 


12 


121 


01 


45 


121 


08 


21 


121 


12 


107 


270 


08 


10 


270 


12 


78 


273 


01 


22 


274 


12 


41 


279 


01 


27 


279 


08 


20 



»iLi 



M: VI JULj cjULJI jjs JJU; $ 3-Jlill f-.ja.jl U^p JLi; 



lb L»Li oUjJUil J* Jj^-I siijf-' Jl *»U>^ ^^ W-^ 1 *»-l— JLI 

JjVl 
<j\ y — i*i j) — ft aJj4~~» oUUl lLjJL^ .JLiidtl AjJai^j tdUi ^P %*ai 
p_$i1 ^j .a>-lj JjJ*r t) 0153,1 p-A.1 jjJJ t5j- tJUai V ^Li-^l ***iJl <J} jis«j 
(jji — -Al J] Jj^l (jy — -J.I ^ oULJl |t~~Ju ^JL** (J oL*jl** ^f diUii >jlp 

>s >liJl 
•Third Normal Form dJlsll <^js-il 

. Wj ULoL. v_ikJ V £ll oUUU olJUbj jl^SoJl JJLi" JL* ^ ^f 
Jj: — -I 0_i J—Ul OjSl. **^il SjJzsLl ai* jUl U pi ^Jl *Ja*JJl ^ j 

Job-Title J— wJl d\j — ip jjUI J^jJt ^ .^JisJl ^jiJ,l Jl J^^Jl J» J-r * 
• V-— t>* ^ Job-Title jjjp^J Sjj^ Jbrji "if dUiJt Job-Code Js- ju*v 
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vjtfl — bjib JjJ — *• frUj j!>U ja Job-Title j£; ja Jls; of * ■.)*:.. J ij^J 
EMPLOYEE 



Employee-Number 


Employee-Name 


Job-Code 


120 


Abriel 


1 


121 


Bayer 


1 


270 


Boudreaux 


2 


273 


Wolbrette 


3 


274 


Scanlon 


2 


279 


Richards 


1 


301 


Daly 


1 


306 


Magrew 


3 



JOBS 



Job-Code 


Job-Title 


1 


Accountant 


2 


Supervisor 


3 . 


Manager 



DEPT 



Dept-Number 


Location 


01 


New Orleans 


08 


Los Angeles 


12 


New York 
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HOURS 



Employee- 
Number 


Dept-Number 


Hours-Worked 


120 


01 


37 


120 


08 


12 


121 


01 


45 


121 


08 


21 


121 


12 


107 


270 


08 


10 


270 


12 


78 


273 


01 


22 


274 


12 


41 


279 


01 


27 


279 


• 08 


20 



•Fourth and Fifth Normal Forms j-^UMj g\J\ tSjaJj 

ob.y-J.1 £ oUUJ a-TyJlj ^-kJl U*p ^L jJiJl ^^j JJU ^l£, SiU 

.J*5i JjVl =M 

isy — -il j) y* Employee-Dep-Task Jjo* of J»>.^ JUl JSCiJl 4 .^T 
Employee J.L_* J_T Jj ^ ^ aj^i L*.|jJ» ^ ^ < *j ! aj dJlill 
Employee-Dep-Task Vy** .-u* vlfr-V 1 j* ,JL *j Project ?- j^ J-xJj 

't J ja-^r £l_i!lj Employee-Dep f — -L Jjj *. Jjty uJjJbr Jl 

jUI ^ ^l^lj a^uy j^ii- ^ jui ^^ ^ Employee-Task 
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EMPLOYEE-DEPT-TASK 


Employee-Number 


Dept-Number 


Task 


120 


01 


Analyze 


120 


01 


Process 


120 


01 


Document 


120 


08 


Analyze 


120 


08 


Process 


120 


08 


Document 



The following pair of tables are in Fourth Normal Form 
EMPLOYEE-DEPT EMPLOYEE-TASK 



Employee- 
Num. 


Dept-Number 


120 


01 


120 


08 



Employee- 
Number 


Task 


120 


Analyze 


120 


Process 


120 


Document 
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Jl — !P 3 — il& ^1 ijilj O^Uaj"Vl olSLAj <_j_^-U-I JaJ jjid 015 - 

js — ici\j 5 -JUll Sxio jktf ^^f a^^* J^ly. -_,p %j2* tol*_^*ll L?rjij& 

J— pIjSj (3j tall) IPjjil U-Ull pJiJ'o^ i)f JlL.V» ^ J £jl~Jj J&Al 

Jj~aj£}\ jjai ^ ILj JLp f jJl JL£«J IPjjil olitJl .XpIjSj iU-Uil JaJ 

J—*f j — ^j ^M -^«i-J.I j^ ^rjll Microcomputer j Minicomputer 

LS — Lp gi£, S^pLdlj Lilji* apjjli uJoJlI j*Vj p_ ■>> oULpj atuSjf ^ 

Jail & tit Jj. A3 <J04 Jj^^A oLstl^j ytcdl £Jji)l |JU 



A»)aiA Jf cjU-L>- v— >-j SaJUi. oUL JLpIjS £ Uj^-j JuUl LgdL.1*,. U-L^j 
. distributed Processing apjjil U-UiL ^jo * ^i jf t jf^ 

£~" ^Jl Ujjll oUUl dpIjS jjfc, LLlijj Li- ipj^li UrUil iaJjJ Di) 

1 .Jb 5ij*^ L^53j SopLu jTI^j ^j^i ^ jbrljS oULJU jlpI^S Sop jj*. j 

•Uil oLJL*U jT^ J_p- 
u-& *V/bj W*^ £* (SjAall) ipj^ll oUUl opIjS JaJy of J^j 
1—uJl o^ Jl ^ SiUa-VI jij> jp.JJUij UUJU Jl J^Jl ^ juiuJl 



*i — **- a* ^ -(DDBMS) le^U oUUl jipiy Sjbl jja i«^, ^J| M^jJtj 

3 p^i. jjoi fjfi kdl od* ^j^ of jCll -j-i UULj jlpIjSj JLpjjil JiJi ijj 

Microcomputer , Minicomputer , Mainframe ^_ Jj^j&l j>l & j. 
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NodeW 



Main Frame 



NodeX 



Main Frame 




NodeY 



Main Frame 



Main Frame 



NodeZ 

(A) Distributed system using four mainframes 

NodeW 



Main Frame 



NodeX 



Mini Computer 




NodeY 



Mini Computer 



NodeZ 



(B) Distribution system using a mainframe, two minicomputers, 
and a micro computer. 

(Q 



Main Frame 



NodeX Refresh 



Microcomputer 




NodeY 



Micro Computer 



Micro Computer 



apjjii jt&Jt j, ufc*ii ejjity < 59) ^j J£a 
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Ujlil p-«ljJJ *Pjjil oliUl OpIj* JaP 1*A> j^j-^ JjiJl (e^JUll ^* 

5 — pr\J-\ v_*j w*j j»s «il ji idlj XidL t_Ai«aa *pjjit oliLJl JlpIjS Lp ^f 

Ol JJai» 4__^srljij 2L>-L) ^ J-*^Jl <k& *^L* ^«J OljJ^ ifrsrlji Xs-y^M 

ol »4a^lf t) 3j-Lu OjInj ^ Oi JuUji-lj &L*aJl J ^u-lj l>ljij olj^ *-• 2UU. 

«— «J» <__. — ^ dilij ipjjil oliUl jlpIjS j^i Sjb^ 2Uj^Ul oljji-l Jl ^-i: 

iijiJ\ di olS"^ cjUii^.^1 olif^i. tiijdl <Usls- ijj^ajj oLjaiil «jl» L* 

Of gjn - >. J ^J a^j^. oUU JlpIjS jjai. Jl ^Lsi ^Jl HJUl oL.JtiL.1 olT^j 
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JLufljVI CM^t {&*£ 

: jLa3*jM &~$> ^j$ao -1 

J| o^^l c/}/l St $ I iUs-Jstfj oUjUU L>rj)j^J jLst i) jUii-Vl 

.jJLfJi Juii.«uJL) S^Li.1 JUJi-l JsLijj oULJl 0pI_J Sjbl 
Of Lj lit 3 ^ -Wiji aJ o^Uaftl j^Ijj Lx-jlj&l t) jUii-^l of US"- 

j—JjgitSjJJUl S J^rf Jy JftJ^Jl £_ljjf ix-uf ^ IjlJ CJ^UaJ^I olSLi 

.SjloxIi OjjJl cjlSLiJU WL^Jlj (LAN) Local Area Network 
1 <£JI IBM aT> ^ Jlp c/yuafll olSLi L* jJj^j c^Jb 
f <jl — LJl JJ dllij Main Frame ^J-i Sjfc&l j J ~*&\ ^k> »j* JjSl 

.> 2L_J*£ 4.000.000 j * j£\ >»U-I cJ^Jl ^ Jbrj^j . Jjtt^j £& 

.MainFrame £_ •>— J & • j&*jf jL^l 0.000 j* j£\ lajj Terminal 

tfj JJ Mainframe ^ flJbw-l* oNU*1 *£~J -U»* i)^ 1 J 5 ^ 1 e*»x> 

.IBM 

jt ibn -ty J^u ^ 0j& as ougi ovuu t)i» JJ & ^f* ^j 
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,-t^k 



} \ M o^-T >> lAjt? oUJ JSCiu jJL-j JL-jI & a*oJ-l vj-LLl 



Cluster 
Controller 



Host Mainframe 
Computer 



Communication 
Controller 



Cluster 
Controller 



Cluster 
Controller 




( Terminal \ f Terminal / (Terminal 



Main Frame flu flJWa-1* o^UJl a^A (60) <*3j J&i 

.(Digital) V*Aj (Analog 

. oLJuJJlj 5-Jj-^aJl oUp jjil Ji* 

5_«JbL4i« oljlij ^i 2L*3^Jl oljLS.^1 U tJLi'Ul oVUal^l t) f JiAs«Jj 

.-SLJjj^l SjJb ^ J^Jr\ Oljou ijj ^'Xsxlllj sjlIJ Sals- oljuu Oli 
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ir\ VU ?Jb- $ L.T (1) JLpJUJl Ju^Ij ^U^l JLjJrl Jy ^ j^j 

,\jLfi d^J 3-^1 d)i« 

J, — p oUjLiitj oj^aJl i±J ^Os^i«j Sj^ri ^j Microwave (juj^SLll -f 

.S-Lju oliL** J,l 1 g 1 all tw-w*! U Iflijij Jbu Lji JUu e oU-jil 

J_j^dl Sj^ — *.fy jU^l) Modem Jj-j^< 3 ■#*•! JUsjVI culSLs. ^ ^ jl*^j 
c^j bH ^j_ ll _, c_, ^IjJl sl^j ^jJ^I V* 1 ' f Jbww ^Jl 5-SX.^Ul oUijil 

.tgjji\J\ fijilj <c£jLU iJjUI SLiS; (^ j»Jbtu«il 
1 ^__1p J<«UJI (JaJ I^-K^xa dj£> ^ijil S_^rf ot o4 40L-U-I <JU t)j 
Oi_j jf i_Jj -U-lj ^JUl ljja}\ olJb-jJl Jy JUau^t (^ ct-js- ^jiiit JaiJ-l 

.iJu-Ul j>p iS^\ ^j-U-l Sj**V» 

.r- jlil ^o.^ j Ja-**<_j jLjpr 



306 



J.I.I'. I.. '.IJHI.IJ.LI.il J Hi J.I I. I„l.' 1 1. 1 l .l .lll .'.l., i|. '. II l.l.Tl 



a\i\J\ c^Utfi olSLs. ^ijif-2 

Types of Telecommunication Networks : 

I^A olilj' O^Uajl OiiLi ^ £\y\ 1&S JlarjJ 

: Star Network a*»*Jt aSLiJl 1 :2 



Host 
Comouter 
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Ol 



:^^Jl X^iJl Olj-o jfi 

jW»l_jll jiljj iJb- ^ |»— J&Lj *LaJ.I (Juli! JajJaS- *Lb!«iyul *J^i ~3 
.^ts^jJl i_«^|jj-|j aja^j.1 i^j^il^J-l olJbJLf 3Jb- J *Jb*l«J-4 

i,. .«?■ 4** JS' cjL>-!>1*si 4*Jl4j ^Jbici^V aSLiJl Sjlai hfj* J4-J -5 

J JaP Jsli* 1 _. ^ ,.. o L^JLp iUlP^I "*e*j> J»\j&-\ S^-iJl sJU <-Jj-P ^j 

(_iJl xsJl f- 1 ijj\ Uisjl IL«J!*Jl 4>***iJl oliJL^ /j»j .oSjJl jjmju <j5 JUaJl ry 

.(<Ji..,rt.U) (OUM JJa*j U.LP 2^LiJl JJaPj 

:Ring Network UU-! J^sJl -2:2 

j — « ajvP jp 2Jis*-ll 4jU-)aj «J JjtyS JS* .c5jS*Vl »>J*rVl J-iJ -Up ojjjjai\j 

j£-M (Optical Fiber, Cable, Wire) UVUil oljii ^U-l aSLsJl 

.Jul** SjJb ,**ljJl <3 
3 — siU-l olSLiJl <J$ JUaJ^l Loop Network U»jt y*— : dJJJJj 
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:ULLl oVUJVI 5SLi JaX Jit JbJl JSoJl 




:MU-i ouUi o^Uayi &La> ( 61) ^j j£& 

.3L5JU- j£i ^jIp Oa-lj (-^Jj Jajrf- ijsrjj iilSull *15 -1 

.JLilywr 3L>-Lj:. SijJLsi ^ ~2 

.la* ijfS" oL«jJUil Ji; sLp^-i -3 

. J-w Ja-Ja£ OjJjj *Jj4— J *£~*Jl ^ cS^f « jW **U»i J&L ~4 
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BUS Jjbi-I Itf^iJi - 3:2 



Tpc4J ( PC5 ) 



(!!!) © 



bilk 



1 



$ 



pc3 




BUS 2-Ja^-i J^iJl (61)j»ij j£* 

.,l_>-ijjt cJjJl J -i^LiJi jS- oUjkll Jiu Jls-lj _)U*- ft* ,ywaj ti-*" ^iUaJl 
^ j£ s - >-'tj jjjadi JL*> SjJLiJl j SUj^Hj iUUJL HSLiJl el* >** 

Sjli} iJj^ -o j JLilSaJl aJLL j~»js US'. Tree Topology hj*^ "*^>. ^* ^r^ 3 
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Oji J — *jw 01 ^S, vi-j>- t£jL»i* Jj>v»j <JjZ~»£. SjprVl £*$*• ff*^ *-*^' 2 ^--SJl 
CjlSC__iJ! <J5 3 >j*«ai\ aJL JJajJl lift JOJLsi djSij J-s-Cll t) ,4*5 ciJjJb- Jl>- 

: Local Area Networks ^1 JUflflfl a£^.-3 

t^-l* 1 JL* ^ cS^-f °.>Wj (PCS) ji*j~*£jl JaJ Ja;^ ASLiJl «Jla {ja> 

4**»\j ijy&i LAN iSLiJl («JbiiI~o .^jut* t)l>* c3U»J jf *»Lj l£ (JfcU? Ji» AJL£ 

$ aSL— iJl jlpL-Ij Sji^Jl JUp^I oUlan fLjf ^ jf SjJu^J! JUp^I *kiif J 
>_Sl ^pI *• J*p j^ JLp J^'j ^IjjJIj oUUIj S -^,Vb ojJUUI lil^l 



MainServer 



-Jj iJusi>j jij-^jS^ -^ IJL^I JUajVl ^j-i 0j5cj 



Work J— **Ji ol — h^j Lj-^Joflj oUjUl j_j^ t)j i^ljjji gj ^iUJL ^ 
Jl aiL^yL olHjlj obuOJl Jju u>Jil Sj|*Sflj aSLiJL J^s ^Jl Stations 

1^1 jUtfill a£~iJ Ji--u ^-iy (62) pij JSCaJI ^ijij 



VVUI 


usiauun 


i 


(X 


; 


^ 


; l 


Server 












Workstation! 






© 


Fax ] 


3 rinter 



LAN if±\ JUatfl K* ( 63) ^lj j£i> 
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:Obb*l* Sfttf J! LAN ^Jl fte 

J>- .t i ll f l ^ J-jyj Main Frame j^T v -j-l* *^ Jj^l :UJl*Jl -f 

.VM/S 
.A3/36 ji>Ji ^-ji. Sj^rL aJbf ^lsJ» alsuJl -v 
j> iOt J DOS JJtidl fifr J^ J-*" PCS S -*^f jp 5jUp Ullsll adsUJt -£ 

: Wide Area Network (WAN) fcual jll 32kdi1 *£ji> ~4 

.t^j—^Vl JU»j"V1 oUJbt Jl fcL^li ajjUJl oUUl JiPljij ^1^ Jl Jj^jlII 
( 64) r» »j J5s -Jl Jif.j ^jUiitj oJUuw JLJUjist* 3Lla^ aSLiJl aJL* iJu^J j 

.WAW jUrti aO 

2L__ikS£ li^Ji 9- (3 i_Jj-»l^-l Sj4?rl (jy CjULJ! JLu-j^j $£*a!LJ( aJus * jiJ 

\ -alariAl jjj-fcfc^Jl Sj^jsri tjy ^jjOJI JUsjI oUJLs^ *JJ*j 1*5* .5ili* jUaii ( ^»-j 
oLiJbt *SLilJ 4*jLSJ| C/aj^Vl oUjiJ-l ^j .iju^ail J>j ii *£i\ ij*rj j!^ -^j 

l> _, oL_JLJl ijlj—^ Jl J j *jtt oji^l JU*ty oUjii* £ JU»l*, V->l 
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2 



LAN 



Mainframe 



J 



6 



0U4& 



Local ^ j_>~*/' 



lAja £j\)a£- 



1 



111 



LAW 



^6666 



WAN JUafll a^ (65)^j JSL& 



313 



J.I.I'. I.. '.IJHI.IJ.LI.il J Hi J.I I. I„|.' I I. I l .l .lll .'.|., l|. '.II: 



Micropolitan Area (MAN) ^ ^lj*l! 3 — ok^ a£- — a-5 

: Network 

LAN sl—JL^i 5_ajftdi JtiC iJ L*-.j^ !s\5Ci *waij*Ji ^ijai. aSLs. jOd 

j_^^l ^JJali il CiLk J-i-W *i«J dli JJLsM olSLiJi ^Pj*Sr l)j& L«JUP i^U^-j 

jLj^Ij J-lyll cf ^^v^ 1 ^ o^j (^ Bridge j~** js- cJ%*>y f\j*-\ 

.oUUIj oUjUl ^ UjjJ fe-bU ijljil 

: Internet Networks CJjsJVt 2£j-*-6 

J ^fj U^isbt J>j UJuidl l^J&j UUjC J aikkt S j^r! J* c-^ -jJl 

.CJ^ 1 5 ^ W* J 1 ^ 

jt '■-■N ,<" Ji* jUul oU^L Ixjj gJl Hostcomputers 4*~-*il oU.U-» 

j^Jp *SLiJl eJL* J**? N UjJuj SLpLvJI jUiSfL aSLiJl AaJjJj -Vj-^ 1 i-JlafiM 
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5_^ sr^l J ' J & 5>j!>Ul Ji^-^l Jbjji f j>i" d-s- i_Js>b*dl II* jJjJ jj-P 

.oUtljJlj 

iJj—jS ^J! j (WWW) J* v^^V 1 ^ C) ly J^^lj pJ^Vt *>M 01 

a s-^j cjU-«jl; ^ iL^jj** oUjk« JIp (Web) — II i£j*£ .(Web) IjUa^M 

>— v" *— ^ •( HTML j- -dl t) Lj*«l^ jijt- ^.j t V^j V^j ^Loj 

Jl 3 s^a j 4 JUiVlj cSj^f £»\jA J} OlUjjl j^-Vj j^Jl (4~*AJ| ^j-^aJl 

:^li U l$w jS'Jb 2L-^»^ CiUO^ CJjSi^l &L* fJJ3 

•E-MAIL Qjj&y ^1 l-u* -1 

.NEWSGROUP M^\ olp^ ^/j -2 

.(FTB) olilil Ja JjTjJj^ f|jbw-l -3 

.oLUl yuj oL.jL.il JJLj JUaj^l jjijJ -4 

.CJj^^l *SLi J^* ^ oULa^VI JiP -5 

tt — shJlj j^LcJlj tJb«j yi SjlpUII oUj^ cJjiVI 3SLi. ^ oi; -7 
.Freeware , shareware j>* oUVI Jl aiU»^b 

.UjiPjExplorer ^l^j Mosaic ^U^ Netscape £^ l*M 
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Prototyping :W*Jl fjfi* .1 

v JLfJl fUadl jp aJjf Sjj-^ ^j^J t) Prototyping Jbri-Jl -Li; 

a — -jLjJI aJjj-^u tuL>jl*il ^ijij 0l> dUUj .It is a shell of the final system 
ol_*j]*ll ^Usu jjki tl»f jt cr- i_j*Jl jjhjj fcrJi-Jl flJbu**l J^U- ^ ^ of Ul 

Sjj ^ JLil-dl •iilj-S"^ *v»^iJl Ljto-UI (^ ,-» SwJUjdJ 3jy>yrl ajjll 01 

traditional system <L_.aJlidl ^ — JaJl j—iJoj 3 — i>jl» u »-JCp ^ — L* UpI» 
cj! — *-L>4 ftUai; — -.1 ^ a — Ljjk S>L_i jJaJl JJL*=. (<f ^iA! .i^?- Development 
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_*.Jlj Of ti>Jj4 il AJU e^« sUail^Vl IUa J-^i il>t jiLJl ^ J^^J 



•%_Ji 3 jJULSsH Js^lJli! £. j^ ^Jl JTLi^JJ SJLiJlp VjIs- JbrJuJl f Jul" 

j iJU JaJly- Jit Ij^Jls.Jl JflJl jij^j J-^-iJ oLlajj c£ij~Ji Ul^jJI -2 

jjjjaJl Jij* Oj£j UJUP oli^Jl ^j JUaJ^I $ V^JI ^^V 1 l ^ , ^-^ i "3 

.a*Wapf Olj^j O^Uft c) l*>£*_} Ijft-S' 

.^jJLJLSj ^«^« J^-lx* 
: Prototyping and Fourth Generation Languages 
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l_A ois* .Microcomputer (PCS) ^^aaJI <_jj-U-I ly^ jj*j jj^-1 

. Jju&dU Sj-i.Lv.j 2U** iiu oyj USl ferldl J*=-U jJaS J* C/?ji jJf 

.(4GLS) £l> JJrl oUJ j^ -2 
.(End-User Computing) ^ifJi .*.« - ■■■ U J^ -^ i^jJ-1-3 
jjj U J| oitj J**Jl ^ 2b ji **»:> ^rJLJl t,*^ c-j^« oljjjsdl ei* 
Report Js- Workbench ^l* ttjjJJ -£*ij>JI £ ^o»m-^i oljaty -^ *pj*£ 
Data cAdhocquery i Spreadsheets ^Relational database t Generators 

.Ujlpj Statistical Packages ^Dictionary SQL 

.(4GLS) e »> 

^Jas-St 3GL Widl *±JliJ» JJrl oliJj g\J\ JJrl oliJ ^y fcjUlLi 
Computer Aided Software (CASE) oL-iJaij £—>\J\ J_Jrl oUJ 
^LjaJi Sjlilj JuLd iu^jJULil i-4lj>JI jj^Jrl ^j*>* *jj**i Jl* of Engineering 

'.liJliJl JJrl olil ^lJLAl-<U cJ jjljail C-i jJl tJUv»t a^AP AJLj 3LPj-»j 

I ili I ^aj? Jsf ij^sr j Jsf oL-Lu ^jii«j oUUl oJlft ot Jl isU»^L» 

.JLSIjilj fcL*iJl JUpI ^LaJL J-i-iJl o*j Ij^ opLmJ 

Jl Jl =JUj =4^ ^jJb" *JaAji Jl ^ gljl JJrl OUJ £b£ ^ UT 

,i*L,dJl Id* (3 SijJ^ oUiJ 

^jj-IIj p-JJl J_JL* (CASE); 4GLS g-nljl JJrl olil jlpL-Jj 

J iT JaP 01 j^PjJ Sji*^ Jjl AlA Is^s-^p Sjj^aj ^UaJl jiji*^ **M' (J • X.jA^-J>t j 
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«JL^ <tf j* CASE oljif £. J^UsJb gljl JJ-! oliJ oJUB (/ JUt d\j 

•<W ^J^ 1 J**^ M^b ^^ jUatotl J^ SjJiJl f JLi" CjljiVlj oliUl 

^jjil jlj M oUj/ tReport Layout ^jldl olWait ^Screen Design 

. Screen Design 

U-bdl O.UJ ilJpL ^Ul-I JL^jJl Jj^l ^ jjiT" oUlil sJu ^£ UT 

.Uj^jSQL J±* 
p Loll J*~- l^Ji^i a^,. ^U*: (4GLS) ^IjJl jJrl oliJ d^aij 

v 1 *-—^ dr— • s- — si End-User ^LgJl .t. ft .- U y. a^j^j teasy to learn 

(.Ij *-lj %»rXJl J-JaJj jjjUJl ^_b;lj oUUl JLrijij oLiiil £. J^Uslt oUJUl 

Vl— ll £^ V Non-Procedural V»j*l. > JJrl oUJ OjT pi^j 

of I — .Jb <i»j £_> .,yLjJl JLiiJllj £^1 oUpIj Um.,,7 ^ Io£aj 

4 LIS jjja*- £. JLidl <U^ ^.^:1 JliiCj SjjiJ' JUpf ^I^Jl JJrl olii j-^ 

.4GL jjaj ja 
j-JUJ g__js of £k~j SQL -^ aJUil a&sli >-Sn JisLi J~- J* 

.Sales Analysis Report oUJkl 
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SELECT PROD-NAME, UINITS-SOLD, SALES-REVENUE. 
FROM SALES-SUMMARY. 
ORDER BY REGLON, MOMTH 

t\ c-fj jijbJl s-^V s-£ <- i * s * i&fcyy* by** jJ* SQL gbj 

2 c - \.y\\ SjjJJail Sjjj^aixll jjja*Jl_j iSJUpty 

.COBOL jj^j ^ >- 200 Jl C U« J**!l U* o-iJ -/J 

^.Ij! — II V^i t) (^Pji jui j£jb g\J\ J-sM <-^ f>«J jUai^L <^t 

.(3GL) liJlsll JJrl oUL L-Li 

Of ^ ■»■■ iOl£,y j-Xi iPj-j Ujjjk" sJ_^Jail liiLijLil ,Jai ^UoUJ-l oliJadJ 

:(CASE) J 4GLS ^Ijll J-i-1 OUJ ^ fcr.UJl-4 

f.1 ^ jl jijk Sjji <y "*}**? ftlj»rl (*■*■> (^ CASE cAst^A i Jom wLij 

o^U^-Jt tJ^T *l iij ^Jtt-J ^Jl Test Data Generation jL&'-Vl oliU 

.i^SOj*- fcx-jij LfUJ jL^-l <3JL4 dUij JLi-Jrl flJaJl o!&*Jll 
OL-T /Jl ajTjAiJl jJaU ^^ftJL* u!--^ jpy **Jdt li* O^i £-£lj ■>* L*5"j 
ii — -a- LjjA. oULJl jL-^lj a^i {1&* e-\j*-\t U^U ^ jJaJl JUj gwjAl ^ 
.j»j«J-I ojS 3*Jad 5- j^idl Oj-Ni UJLlc <Uol£j lj_^-i *-JJa% _^Vl <1>IS* 



323 



J.I.I'. I.. '.IJHI.IJ.LI.il J Hi J.I I. I„|.' I I. I l .l .lll .'.|., l|. '.II: 



Vendor 


Product 


Analysis 


Design 


Implementation 


Maintenance 


Documentation 


Inter solve 


Excelerator 


X 


X 








Kenorr 


Design 
Machine 


X 


X 


X 


X 


X 


Arthur 
Anderson 


Design/1 


X 










Texas Inst 


Info. Eng. 
Fac 


X 


X 


X 


X 


X 


Oracle 


CASE 
Design and 

CASE* 
Dictionary 


X 


X 


X 


X 


X 


Yourdon/ 
DeVry 


Analyst/ 

Designer 

Workbench 


X 


X 









ak. 



-wf (CASE) oljit ppjj j 



Project £jj — ill SjbJ t 
& — &Sl\j oL^rljJL. V* j^- ^JjOsr j* <aSSj L. J^U- j* viJUij Management 
.JuQSCJlj c-SjJI jyUw i_~*>- i ! jj_ r ^Jl ob-A^lj o^Ua^sllj Ujl4l v j^W 



CASE oljitj 4GLS u^ l* ^ tfJJl 01* * Jlj^Sfl J^ ^j 
.Lj_^i *IjcJI_j IfcAp v— «Jj-uJt SLJlSCilj jJLjJl Xa:,.^>ll l^ilJU<sj LgJUl&j UJl4»L«j 

j • IEW J-JU CASE oljit |lr _* 3_JUl£dl r> _^L| 0t-» tdJLJi ^ _, 

Jl £*—^j ««» — **•* j& Texas Instruments •>• IFE j Knowledgeware 

fit, ft yip UjOS t) yi CASE ol jit f J?- l^oi" ^Jl :yL£J-l SjtfliJl 01 

^^iaj «J V uy- i£ 4/vsx^-l oJliwllj Sji^Jl *JsuiJ f- jji^i Sjblj tklS^Jl tJL»LJ-\j 

(_PjJl 0^ fJaJl *Lj j jijjaj Ja-ly. JS* t) J^jlWl SOpUil fJlSJ g\J\ JJrl l^UJ 
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^—11 CASE oljat ^ <p JLp jJaA\ *JL>-^ JLp v-Ai. oUDl oil ^^U-l 

:Prototyping Approaches fcrl<Ji J^u^.5 

J_j*oilj Iterative Model y— II Jss-jiU :U* uy-jj «^-^ **-I»I! 

.Throwaway Model ^Isll 

^ .k'H JjAj-^ (4GLS) gljl J-sL.1 cjUJ ^lill J*jdl j) (Oas-j U^ 

i4 Aj>j cp s*-,^ iJJL^ sikijt Uyf J^ail Iju» t) <^j4 JU-t a*«Jajj .(JUfrJl 

.SJUIS" Sjj-^aj oU-UM olft JS* ^jIj *ii ^^-J ^JLfc.,.11 oUls- Ji-^J jM* 1 '.? 

Throwaway J^-ju «_— *^ **-I*^ *l**wf i5»-^ '^ij* ( 66) ^*j jCsJl Jic.j 

.Prototyping 
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Requirements 
Definitions 


— ► 


Analysis 



J 



Design 
Prototype 



I 



Code 
Prototype 



I 



Test 
Prototypie 




Code Final 
System 



Test Final 
System 



No 



No 



Yes 




Implement 
Final System 



Maintain Final 
System 



Throwaway J^Jil «-— *■ 3*-»Udl (66 ) j»ij j£i» 
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lOl 



jjj- :\^f\ J>-^ l^s- •_/• larJUill SLs- ijji by>& J_jV> J^-^l <j3 

^jLJl Jjipli (^.-.aj tf^w *]aJ J-i^- cf jj--il Ja-Ja£ ii^-jjOlJl toU-L^-Vl 

.(^j^JaJl ;U-.Ldl Js-^.jio; ^Jay^ iji L»Jj (r^r^l jO^J Ji-^J 



Requirements 
Definitions 



Training Users and 
Staff in Prototyping 




(67) fij j£* 
Iterative Model JUrJUl J>. 



Implement 
system 



Maintain 
systems 
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: Outputs/ Inputs Prototyping o^Uailj o^y*il a*r^i i£f~**—l 

• J jJUil__—ii Ol PrLb-l oij»Cj jJaJl Jist ^ji 3U-JL.JJ J jty t£ji~ll i) 

\ IUj5L*j f»L_)aJL) JLA; *A\ lprl_j Ja-Ja^ Uaj.1 JJL^I *i^j .UjiL^« ^-X^j 

.AiltosJ.1 l$pl .jib ijjijail jijLiJl p-^-^J 

:Heuristic Prototyping t3Li^t-»!)U J*-l«Jl cSjs~*»— 2 

^ **jt£j cfUaJl *^w»j t) }L*aij jiSl -*J^j*r »j)a^- c^j-^t ^ Ji£ 



"a M** cSopUJI t) oULJl J*»^j A*- i-aj'^j (jgj^. i^ ,USj|j»\ ^Ujjj oULJl 

c: .Jbmsll ajaAJl JTj ijjJJait oU^Ll^l jJua.j ^ J^J^j c^J^ toUUl 

: Adaptive Prototyping 3aomJI kr*UJl t£jx**-» -3 

ji 2 JjSH *A-Jl) j^LaJI ^ij-Jl J^ <£>*5 L?-U\ vi-JliSl tSji-il y>_j 
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krX*d\ s-ijifj bly -6 
: Advantages and Disadvantages of Prototyping 

.JLJJLidl jJiJl SL^ SjjJb fcjli* S*USj iJU* jiSl Sjj-^ ^rI*Jl 

^ . Jbr JuJl Du Pont Company </* o*if Uu* J& 1 J«- ^ 

^f Oji ^ JiiJb. g^ 400 ^ jiSl c-~df i,***^ ^ Vt ^.^^ >1 

•J * 

ol—jUl ,, )tt p*~*ij jij)*" i) U*. o*i* dl~&j =u^ ^-i-J^ 

. r o.^Tll "4>.jA\ JjJU-l <jy aJL^UU 
rl^u /& iSjri JUljij Ll-y. ^rJLJJ fjLi- U Jl l»U»yii 

.Micro Computers (>r ^ ! ^l ujj-*U-1 ^ c) J**j ^ 

. (SDCS) £• fcjUll; tiUij iaU ^IfJl *Ui~il J?* -y t_JJa; 
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f i — \±> J>«j»o ij&\±\j j^i\ f Uj JUt J* yJl^Jl JUtL-It feJUl ^sn-SJ -5 
.Ul^l iJult&JI ^a5 Jlp OpLj JbrJuJl teijej 1*141* -6 

.irt-Lu Sjj^SJ ^sri^Jl ^LftvfL* AJbU*i| (J—4 i lit t_. JjjjP 

JU j-^p ^aJ OS fe-JuJI U>jj ^Jl JiP^I of t Jlill Jjk- Jp ^Ju 

t> _^.j cj-i idl fUSf <U~* ^>jA. f Ijfcjl &jj 5jjVl i*~Jl a\4fi\ j) JlilUl Aip 

j — *jj oljjJdlj c^JbcJl -^ jS jop JUL; Jl ^i^ Lf-^lfJI JUiiJli J^U 

:!>li. jTaj ^.JuJl i^jJL-f jj^d ts^-ty ob JusMj s->js*^ j* 
f\ — JaJl Oj — £* V of J~*sM j*i tThrowaway ^jLAj i*-X*d\ oJlf 131 — 1 

ojj s-ai* uii Otf" j^iJi ^ Ijadl j>i j*\ {{& -X£ 0* JLiidil 0^» <-j^\ j&CJ 

iij — s*iitt oS — * 7Vv»jsJ (da-dl Jl* ^ji* -Uiy IJL* Of £**"■** .SbrJuJl ILL* *Ujf 

jj& Jl <-pj* Ji Ija J& t r UiiU ^V 11 £>> ^ JU)!*Jl oVUJ^I U,,^-j 

(( ^5l$Jl AJ^J.1 JJ ^ ^U J*i ijij 
3 — siL&lj c^JL^Jl oU^Ul fljai Oj^j Of U» ^1 ^ tJt_p.SU JT ^ 
.villi J*2s£ |JaJl po . ^ j JJLst Aj ja ' ^ j l* jJlS krJudl ^ iJbr kjji U J*jy ^Jl 
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. JaJl jjjiij Sj_jJ J^-lj^ ^ V"^ 1 *Ja^Sfl ji ^jill 
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m &**i\ 






t0 l ;Uj izS)l\ .oil ol£ — A t*- -yi oLi J*a jjau s.l^-5. -j— £S <£Jl 3-LwJl 

■_-■' s.;U? jyjaj jt tcjbijU.1 jijjai *£Ap oli o%«~J i^L-jl*. U-jJj^J 

*__-*■ jUM ji\ H^il ij—^ 2L_jaLj»Vl j_s — ^ ^LJLojJI oi» toL«ji«i.l UrjJj^J 

.Outsourcing 

tig.,/; ..Al SLjkLJJ oU>il (JaJ JJuSJj jXsJj S>1 Ufcf ^Ul JjX, 

.UjiPj (V-siJij JaW^b cjUto'-'i/l 

Andersen : J ^ yi»>ll L*-jJjj£Jlj oU>dl oUx* (uxss $ w«wU 

^ A-.-^t olTj £Jt <y Uj^j Electronic data system, _>Consulting 

Ji ail^L. . ol.>JJ U-jJj^" c) •M-J'j J^ 1 fJ t ^» jJ_t jL ^ -^U^ 
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.l|*ljitj Ul£if uJJbAX. o^Uj^Ij 

J.I_*pSi o>Uki 2L-JL. ^j SjjO^I JUpVi oUslI 'a^JI. \j*.j L^ IjLbM 

jL-ji^l J} i g .» <^ j II of d-s- 3~«Ul JjjJl $ Sjs-SCJl ^aUadVl oL-wjilj 

oljJ all v 1 s*J cJULi-iJlj V 5 ^ 1 ^Ij^'j ^j 1 .A 1 ^ >* %- 3 L*^^l" J«iajj 

^ ii^-j c^JJl jja-^il jLrf- ja JLpUs^l J^J^j £*J. UjL^I Of t^f 

3 I— _,« J - ■*■" jj ?rf JjU* (j^^I) °b^*J ^'j^J «-*jUm i_jljaiL-p| Jsrf 

.oL»_jL«il *JaJ jij^Jj j«*«u" J^'j^J i-'ljjJl 

Jl dJLli $ v^ 1 ^J -ty -h^- 1 «*j J^p >*ty JL««JI t) flJbw-^l ^SU »l4l 

Jit > oL«jJUil JaJ oLpjjJL* JLzLJ »JJj^»J V*tj iidJ-l oljb^l Jajt* iiljjl 

.>Uil Jifj ^jJl£dl 
5ilii—VI gji: m." t_JtUJl yU jWd SjjiJ-l cjjj Of <^ ^tjJl ^ j 

ol — iUajj 3 — -i-Wl oljLgib -W yJ! 3uS\jj> ol^ aj»rjJj cSLifcJl *V^I a*** 

.Jj~Jl (^ IL-iLt jlju^ti ui^j^ ^.Idi S *.^ oU-la- 3JJ j^ lgA-ji.1 (i^l J»*J| 
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tt5j =*ty ^jJl V**^ l3_^ 2UjLi*j A^l^^l sJlA 2L*^J I^JLp J*w£ ^Jl 

«., .t.11 iUj^Jl Ujxilj JLusJlj W^sJ* oljOSJl diW *i oUj»;U oJU OV Ulj 

^^_jJl i^tj — H ^ Lp iUlP^U V-J^ 1 oL.jLdl |Jau JJuSo j j»-*-va:j Js 1 *^ 

:^1 V JfcU J»r- 4> 

cJli/Ji.1 SjpL^u i_J»yy U JUJUU sJLft *JO t) ji Ul»jl*il i*Jli-l |CA5j ^ aJIp ^iJ 
jU ->Lj a«j ; jlPj JUuLi Sij£ JLiOsl-l ^cJLSj ^ ^IjJJlj *J^~h j^vs^tj 

^l^Ji ,i,ii:,„J| ^Ul Us^Jl 
a_*Jb<.j itf^ *, jjp U-jJj^J jctf J^ £$UI jf gall ^>i diJoJ _, 



334 



J.I.I'. I.. '.IJHI.IJ.LI.il J Hi J.I I. I„|.' I I. I l .l .lll .'.|., l|. '.II: 



J&Ji j^_* { _ s _JLp _^__Tf ijj Jb lijbjj i.fr,u,H of uj Jtfjli ^j 



0»L«Jbt >CJUk JW2ip!j,l S-iJsjJl C^ljb^l ^jlp Ujuta fcjLL. 3-j^jkd.l L* jJ jj^sJlj 

:2 J^jLl 

.(jii^JaJl AJ ^ i>w>lj oUIj/JIjj c-^Ij j*~*4J ^s** «j2aj aJl^ ol« JUIl 
I J__4*J| ^ oij\jj\ ijiJ\ ijaju JLjLj /^ <_Jj^Jl jl pjlJu iJbi- i_-jtyaJl /-»j 

^oSLjcLI Oi»>Jl Ui^ <^ l J '^ u^ 1 ■^ ls^- Jl>-^ J^ <Jj -c^jW 



J *\j Of OjJ <y I ^M . i f £>3} cLj-^>- £~a_j j-^j OU»-^l jjajw ^ 

Sjj — sJ — I Oj — jj ^ f.\j£}\ jj,J, je Ul^Jl fc_jjj jjijjj IjJl 4 JU ii-jJL4_j ^^ 

. ->U! 3j ip J>U j* I4** J-jJ ^Jl otfySdlj UUI 

OfljJ ii\j oljl^l j^-j ol ill Jb. aLsP^I ^> ^ J*f Jbrji V 

JjXJl J i.Ull JLeL^I j VU»VI oU, jiij JUpVi ol*W ^JL ^-Ldl 
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. liJ-LySL"} UjUrU- 

SLSTj A Jl V^*J^I U-JaJ Js*^J ft j*J^ ^J*"""* ItJa'Al <j£ J-*J ^ ,JJLP 
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, r l b-.H J_JL4 *k_Juj( jUa^lj Jaf-J i) oUjflJl £*\ji f j»- -AM—" 

j ,a£ ^ i^ sT jipu: uf ji au^i* -r 1 ^ 1 j^»j J^\> 'f^ 1 r**^ 

a ;< u 3 _^| ^ %50 *~J 4> j»- Jbtb ^yt„W» j ^sWJ l*J** j^^Jl aj^f 

.*~->l ^jli^l oUjUl ,Jai jijkij ftU S-tinilj 

_M,t_.pl tjijl— isW •!■>£> jjid c0^j»Jl frl^l cU-l*ll olftU uu~ 10UII.I 
dJUij l«U! Sj*U OjSJ Of j&L iPjdilj-SJUwll | t , » . /i7l l ^Ja-Sui (Ja*« 0j 

2UL.L— sil Saj_Jrl Sjbi f j*i. jja: Jj> j* jlj*i-l* t5>4 gJlj LkUS' ^-UJ 

Us* Jlp^»J|j cJjJI U j»jj V oll-Wl 7t«lj} *j>- 0i c JjiJl -jlxJt iiU Al 
J JL wJl SjlJLys aJ 0j£i -ji oJS'j'* yJLJ Sjj^j JiiUsL* 2UJ j* c-ijJl 01 +*■_# 

.ij**j^l lijii^l oUjLdl -Jaj jJjJaJj ***-A> ^_Jr^ 
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.^L«Jl JL^H OUJW ^ly Ji HiL^L, t( JaJl jijfc 
Ot Nl 3 i\jJ\ £ Sjjjai^ 0j& V AS (Julllxdl ^jAto^ Sj*a 0L» cdlli *-»j 

.4 ,UA,tH 

ol *jJLnll JiJ jijJaj Vj^ -1 ' o*^ **■£* Vjs^ -U-jJ Cf^^T 4>-U j> 

.SjaU-I Lfjp-j oli-kJi 2-»ljj J^U- -_^ 2L** j^M iijb^l 
(Jtfl — t»jJl J — f J*-£J V AS oU L ja J I ^I^j ^ Ot jA- sJj-*Jl «Aa -j^ 

.,L.i-,.-ll *l^ vjW>> ^L> ^ ^i* 5 ^" (il fcW*^ i^U-l ^Ij^JI >.>JI 

.oUL-JLJl p^tjJ fj*r ^ l*S jjxU 
J — a£ il «>l jJl fiJLA Ot J,! 3j*j oLS«JasJl ^.Ijj f jJ- !U$il <^j jj»ll oJla 

^tfiPj* ^"jAj sA»-I_J 4J-WJ j^i< f J^l P 5- *^^ frt*"^* OlXC. 4J_^«J! ^ <1>^ 
iJrljM <JtfUs> j JuiJ 4irf V ji)x. 7t*U^ Ji 4*rU-l dj& LtJUP J**Jl U jlsJj iJbf 
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.1$-1p U^S" V*^ ■» j4* 

IplJbW—t _> IfSljiw ^ Jb V Up a-PjJ ja 1 ** ^ -^i "J 1 ^ ^ CS 1 * 

L^. jyUil «JU> ^t ^j . jorUl jt tSj^S X* VU^I ^L^jJ' f J»- u« *1^LUU 



:3 A^'~ l 

~— aSj . jJaJl £*l^ UJuLi ^ £Jl <JrfU&jJl £jjj iJ* JjLi "*-*£> jpl jLjw 

?LpJ^ ^ J«kJl. g*»j( f j* £^ ^J'j *olW UrfU^I ^* U - 
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:^ U ^1 ^" ur 

?Vrlj^ ^jJ-l jis«J Jj-Uj J^JI -yi dj£. ^rji c/f Jl - 
J)S\ )i>jl\ {jA ^u»\j liji 2ujaiil aJl&l ajjjll V^jjJI ^jj-l (^jj ^i_^ Ja - 

.V-j^l 3jjb^l oUji*i.l 
.^.UjJl li-jJ^j Jt! j ^ £^ / _tf^ jf ^1 tS^ <$& *U*i-.l Jbrji J* - 

:^l$Jl .La-; 9 JU aSla^oJl jU» -3 

L— JT i_~.jdsJlj (JjcJI al^w-j S^Lyj &.."■■; V^l *>>-l <^^ LJ^ 

>LS JLgJl JLa1maI3 lilJUaJl jL*« jjSi ^s-jJb C-ai>- 

IHJLM SikwiSlI (^U^l ,>.«T,m.JI AilJUaJl jU* ^ iiiUS -^P ^ai 

.fJLs^j^ 2l»ji-l flJLAi-l -y tJj^l Xil«ii ^ . k l ^j t£jS~» (^t Ji - 
fJLai.J.1 JJ tf -ulJbU**l Js- kJ^a iw-JjO; gj\ijS\ L-ijal. Ja - 
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j — « _^Sl j*>A\ aiUll (JU-I Oj^j at ufrjS-ll ,y at Jj* 11 y*i^ o*J 

.JLjiiUJ JSOl *bty Cft-^ JLp oUjUI ^ j^a - 
:^lkjl OLtfl^j alsP jl^ -5 

. J-iutJ jjajj oLsiljjj illP ^> WaJ.! LS-d r ^ J* ^J f j 5 ^ 

.dWJ^I ^ U*p j^pj SaiUJl Icap 3^ljJl f.jJ-1 ^aJ J*l&dl tJuk OjJLi 

.Sij^rjil JJuiJl (UaJ ^ 2L^lj>Jt ^>i jiljS J* - 

oUj^il jjaj ^ i_^j £. i^ijJi aujj_» ^Ui-j JT ^ SaLL^^I jSOr. J* - 

S J4-*-^) V*Jlj V^l oli^ljll ^ £jJls£_j jjijjaJj V^l ^J^-l s-lfetf y - 

?(2/UII t^^iJi tU tejJ\) fljfcjl iL»j 
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t)ja j— I, ->» 3 ijl^l oL.>i» (Joi jijJ^ ,^M ^^^ r>*- 

j^JaJl j^tf, JJ4 U*P $ .jy*bj »jji APUJj <^M Jafc-U >>3 
i_i,jL^Jl gljl JJrl OUJ fUbUwl 3l*-d J«a>- C^iJl p£\ jjkdl 0_)5 ^ ^ (I 
PCS V**-^ yjw&l iLp iJ ^ J . j**^ ( > U ^^ 1 V 31 * Ji ij^ -l^JJ 

jh— jj t xA-sJi -^ c 1 ^ 1 J^- 1 oUj f lkb! * J ^ 1 </* Jl a * il ~ il C?^*"^ 
f Ub^_«.lj tUlilj a-^^ij V-^j VU^l o^LUJl ft l^rlj tajUl Jl£ity 

oL-iUl Jl ^il goli ji.yi.^Tj .oULJl JLpIj* ,^*-^:j tUOl (OUs- VI oUl 

Ji i_*u.i Dj^ ^ ouui ^j U-Uwj t~>Mj ^yy^h f 1 ^ 1 J j'r S J b b 

*j\ *» jt jvjja jt jjJLfcS' 4-jLk jil Aii^aj (eSLjJl »XJi«. J .t r ^ l»JJ* ^g*-_j 

JLiL_*J.I «Jai: ^ j SijJbt ^^ isrU-l « jjb 0l» t jj-lSJlj 0&J&\ olj^ ^1 jlj* 



.(JaJl jJjSxj jf »L»- SjjJb **jj*ilj V"J^ SiJ^V 
_/jft OjlxJ Ujob <iUai AyZij fji »Uj L«jj Ajl'jil Js^rl cjI*J jyU ilijij 
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i y jC —i jt J^ >M=..^I1 { c^S\ jj^\ ^fSl gljJl JJrl OUJ J^4J 

Jj«_-i^ (j i. ^J Ji^^aHj OS^'j U^jA' J-* *^ J^i .j^-A.J-*^ 

J— <JWh t) J^j ^J 1 *^ l/ 2 ^ ^ *H .yi*jWJ JLiOiU f }*=-.! jf (CaiJ_j .^UaJl 

( y 1 ,i_Jl jUa^-L AiS( .(JaJl jijaj Jjj ^ ^> *y>r jAj oUjLdl fUaJ ^-s-tlj 

„| . JUxL-1 -y «_3j^- SAiP 4jJJ JL*tjj" Vj llS'LSv.j t^-ii-l AjU-Ls- (-i^ao 

fc;l a__JL2^ "2U. A" jij^J i) gljl JJrl 0>UJ OOpL, tjU^b 

^ t aauii s^yrij AJUiJij SfrUSX «jl*s oi^u. jjy *b Ji taUi *1puAi 
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tf jjffl <4LijUI f*l ^J Mb- <^& 

;iijrt\ oUjJUll jjai J* Ijlijl fj$A» :1 

^ij^ «j ^Jl JUL-UiJlj S>lJ.I =l>>VI U**JI *iiis ^^* *^> •*«** 

. jubU s*a* jyi^ ^ t) hj\^\j *W**ii oLLk*)Ij iJaAi'iH Jp 5>-Jt 

ak-Ul J**. W» o*-^" -V>^ oUjUI ^Joi Jjjtij (w**dj JaJa^ J*a- t)j 

c r Ljdl SL_^ Sj_,JuJ «,U» ,/^^VI JfJwwJl *JU* <y fc^l ,JiiH SL>- 
r LjiJ 3 .s..Url ij SL^wdlj Uij^i\ oLL*Jlj afe-ABU Uiiit^ Jl tfU/ill, 

j ALU Ujjfc () J«i Jb*2 V cSj«ai V*f oUjLdl ,jaj ^Ip ^UJJj 

:SL ^j-aUjt afctf Vj'^I oL.jl*ll flu J* ijlijJl <»^jL. J^t. dJUJd 

*^-? IjytLt olil^^l u^S"j ftOa^Vl £J**ajj SjwIJlIj ^Jljib J-^ -*** 

tiolj_J-J ^ — » f LjaJi a — ^l** (yaii U-» (^1 . Software £*ljJlj Hardware 
aUUl JlpIjS Iaj- iil^Jl JllCil JT j> jl cj^wdlj Jd>l^ JLtJaJl ^jlj&lj 
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.UjjlPj oliLJl oVUajl 
jjl Soil j /oJiyJi JJ- j flJaJl oULpj iJaLiJl p-Ji J-^! CJliJl JbJl 

.2LL*,£jJl ^jJ^J iUliiJlj SfrUSOl jyUtC. 2bwli /JaJ cJlS* jjj < y»- 

•X-JI ol_i*P ^J Aijli^l oU>il fja! J* J^V-Vl kli> 

■ - ■>; IC.j iUl*ij SejiS' Sj_j*au (Jail) ySs-jl^wiVI Jajb-^l iJaJuJl yip i^»Jja^\ 

.1 .-.M'j 3Lplil oijJuiJlj ajljil c) j- 4 -* t)j^ J^J i t j*J\j+*y\ <JLu^l jJi^ 

(Ljai jit Critique Approach tS-» — sJt J^-^ *W j* t,.^ 1 '■** ts*-*j 

. Feedword System v^ 1 ^^ 

l__j^jil SjlpUJI aiJj MIS J*J«J j ^--^ ^ M)*^ 1 otoiil ^ S>~Jl 

I( JiJl SL^ SjjJ J^-Iyi yip ^ 

Ov » ;L~.j yi JT JJ •J*^ 1 01 i! *V-JjJ» M*^ 1 J^ J*M ^yjMIS 

oL_JUp J *J Jl cJjj hj^\ oL.y*il jjfcj WV^ 1 *tsl-l £fj cJj 

.p-JLfj J^j p-^Jj Jfll£ o^ «»-Sll ^->» 
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olja « aJ^U -^ tL>Jbi L~J JjjJ» cJj y^ 01 J^l j*j 

.JLj jJrl flM «Ls>- "ojj* J* Jj> *J*£ 




ykJ.1 mUiill JLp 5>~Jl _>l ijlijJl 



»0aJ| SLs- 5jji JLp Jjjaj^jl 



1 2 



MIS SLs- Sjjj cJj 



jj,^— "J- V SijJ £ ^j **lp 1*J» ji ^jswJlji-VI '*i\*J\ ,y f jJl iJl* 

J J— Jai* £ — M <J3 yr* ^lj- MIS jjjlaj ^Jj£j> tf '*-** '&>-jS. j\ Jyw J»l£d; 

.^.jl^l oUjUl jJaJ jJasJlj jjjkJl oULpj HjaJUb jl*z, L. JT 
Sjbl ^^-4 JSC-S«7 Sjli! iJ- ^UaaAl ja Ls^lji-^l JblijJl gJLp OjSOj 

rljIUl ^l|il JUL* ^"j .JuJiuU U*Jl Sjb^lj fUfcll 
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MIS (j* & J»j&\ <j> <^j oUjUl» j* Vr*A' ^^^^ ^ -1 

.c-— UU j£iJ»j c^ijJlj *-p>^ U=«^ 

1 ik jWj J^Jl *b^t ^LS ^-L,! jpj ^Jlj aia^i-Al juUil a*^ -2 

.MIS 

gjl d ^ t) J^T f lM *W j^B j jiOaii-U oUU- ^jjaJl W>1 -3 

. f 0adJ JUI ftb^l u-y J«hj *-*'>' fti * 

j_..s£ Jl 3 ijbVl ob>ll ,JaJ W.T-'fl W *-*■** 'J^ 8 * 1 * 

4 i_j, SLUidl j V^j ^Ui^l C^J^rl *~^J 0*% fe^J ^^ 

: (MIS) a^b^J oUjUl ^ J^j ^ - 3 
Ui__ASN» *obVl oUjLJJ ,Jii > *^> «*J» ob ^1 JlUll -j, 

j^ly jl ob>db j>il JUU tj*i*d» j J*** *»^J» > a -M v?-^ > 

.S^Vl* JUjcH <^U.l j>il JUU jl coUUl 
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i^-fljsn oL—jUli a 4u> j*tj *j>j>- ilLjsil Ji£ai pW ^ j^yj 

.Computer Crime jij^jSOl 

jj s jj~*£}\ pJl^r jp *4Ul jJLJ-i 01 Ji oljbii*^3 Orkand as"^ _j 

Sjl_~i1I oL_jV_^I () 1, *jM vJjLsai! olf^J jVji OjJL 1.5 *j->*^-> 

Los ^ j—jj^j&I ^_ sl^ oULJ ^tjJl jfJJ jO% t^l a^U ^ 

J-i j- (/I tJ^lJJl #• cJj*- aU~il -jje+fib ^j^ J* %70 oL Angeles 

i y>j-*a±-\ -te-jylp CjUj1*1I JaJ Sjblj tl«j*P Ll*Jl oljbVI AsrljJ jjja* 5 - (£.*£ 

: MIS aia-iJl J^ UJasJl 1&J\ - 4 

p — Jsu ( _ s Lp JLUJ-1_j ij2*J\j 1m*UL| ^aioVI ^>- a,S,,)iTll h\jj\ pi 

. Computer Hardware >j~«_>£Jl Sj^s-l ^yyj ( v r -T — 1 
. Computer software _£>->• j£Jl ^1^ Mjjj^j j^t -2 

. oULJl oliJL. ja\ -3 
•jjj*^«j>JI oLJLp SpUS'j <b**« —4 

. jJuiJl Sjji J^U a^j ajj^ aJL.IT oULu <Jlji V aJ-Ul £j^ 
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> c**Ji 3 . processing contrds UU. J. o W , , ^ contro]s 

• output controls oU >dl 



Trespass %2 




j»***H pfl> Wjl« £»>* ( 68 > ^Ij jCk 
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.i_^bll J^LiJlj ^j^lj VjJj^lj ^JJl 
:JliJl JSCiJl ^ jtvblj y> US' JjauVi jJjJaJ olil^j J-*-ldlj ^IjjJIj 






- Control totals 

- Programmed 

edit checks 

■ Error correction 

■ Report distribution lists 



- Programmed edit 
Checks 

- Control Totals 



- Control totals 

- User feedback 

- Report distribution 



( MIS ) WW a^UjUi fJkJl J* i£M\ h\ij\ ( 69) ^lj JXa 

,j2-~h i . i . ^W ? — iU^i ^ ( 69) ^j JCsJI ^ ^lj y» LT, 
>-*> incomplete data *_JL^U ^ oUUlj check for errors *U**Vl 

j (Control totals) J_jl* S>-_Jlj jl^uju oL-^j; f jl*^_-j, 



Sjjj t) V— U J*Uu J* WJ\j s>uUI u>j (authorization checks) 
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JL-Jrbc j — « tfjl^j £— 5s5» jilSOl ui^-J ^aU jl (aJj^ai.) £* ^Jl jl^Vl 

2L_jSL^J i_~Jl -I jl cjljil jjjjju -^ Oj V <-JjuLl IJla jJi^. rt^ ^Jj 

.LA Sjjj^I 3jUJ-I jijjj 3i.«..)aJl UrUi.1 ijaJJl JT JLp 2LdLkj 

:OUyi JlPljl j^fj ii\5j OW^I - 5 

S_jjbVI CjLijJUil -JaJ _jl S-~m_^I oUjJUil JaJ jJjJaJ J^ Jplp ^ *jL 
(_>,^: .»7 'Jl a.^.j)a.ullj ^jb^lj JLlaJI ^IajJI <iil*l_^rVl u!-«J jj^j-^aiJ-l 4*- j (JtP 

•olJLJl JLpIjS ijl_^ SjU" 
L_*j>pj ol»_jU* toULj -^ oULJl jlpIjS jl Sopli ^ Sa^^ll Jjljil 01 

JjJL_»- ,-A l*j OULJI aJLPUJ j-P^^-iJl f Jbi«I«ll jA -j> JbJl^ Vjl *-$ll 01 

Jl s~ t£l $ oj_jl4 j •>£ V c£JJl J**Jl tSLjai y» L. <£l .J SL>-j— il oLs-!>UJl 

. Jlj-VI & 

3 JtJa CLJl £ lil JjJ^J 4jU*JLI SiJLui* ol)jS*~« a-^ j ^ Ju V ll*J 

^ Lp (^^ 01 jl .*jI<J-I -^ f >Jl II* t_JJaJJ JUjjstll cf/^l ijl ji-'j oL * -M 1 

oli ol JLJl <_>U<Jl 4l£A* jSof Jl^ £51 Jl Jii Jlia 4jI>- fU&J £>j JiVl 

.sLjiuiJ CO-*"* 1 V^ 

ii-_jJLsi ^ 01 (JLp cOUiiJl j\ ji^oJl is-ic* 3^11 oUill (j^J jl oULJl 5-IpUJ 
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J_jJbi cfJ li ^ U. oVUj^I S-Ca ^l*- olnljsrl ^y aUVi o^j 

. Aj j- ^*«ll flJbw-^l tiUaJj ^LiJl Jl J_p=-J0l J>j ijLi-l JSL-j 
J Utj to^l^Jl JuiL. Ji. UL^VI ^Ui-I JSL,j jJaJ Jl UU^l* 
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Ja^UI 
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OjuiM pkU Sjfcj* CJ\J*M> WIS 

Business 

AUTHORIZER'S ASSISTANT (AA) Aids in credit card 
application processing for American Express. It helps credit 
authorizes sort through 12 databases to determine whether or 
not to approve individual charges. AA does a heuristic search 
of the database to arrive at a recommendation. The system cuts 
the time needed to process credit card customers' purchase 
authorization requests, minimizes losses from bad credit 
decisions, and improves human authorizers' overall business 
performance. The system is implemented in ART on an IBM 
mainframe. It was developed by Inference Corp. 
Rothi, J.A. and D.C. Yen, Why American Express gambled on 
an expert data base, Information Strategy: The 
Executive' Journal, vol. 6, no. 3, pp. 16-22, Spring 1990. 
BA, Bidder's Associate, aids in the preparation of bids for a 
jet-engine parts manufacturing company. The company 
receives a request for quotation (RFQ) and estimates the cost 
to manufacture the parts and the price that will win the bid. BA 
is case-based and was developed on a 386-based PC using C 
and a text-based windowing graphics interface. BA allows the 
user to enter information from the RFQ, select relevant 
similarity features, and rate their relative importance. The user 
can retrieve similar past bids and compare the highest scoring ( 
most similar) bids to the new bid. The retrieved bid 
information in then used in the construction and cost 
estimation of the new bid. The system was developed by 
Stottler Henke Associastions Inc., Belmont, CA. 
Stottler, R.H., Case-based reasoning for bid preparation. AI 
Expert, vol. 7, no 2,pp. 44-49, Mar. 1992. 
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BERT, Bank ExpeRT, assists bank examiners in evaluating 
the financial condition of banks. The Office of the Comptroller 
of the Currency (COC), is responsible for evaluating the 
financial condition of over 4,400 nationally chartered banks. 
The COC currently has 2,800 bank examiners that analyze 
banking data, prepare bank status reports, and conduct on-site 
inspections at troubled banks. BERT downloads all the data 
from COC's Amdahl mainframe onto the examiners' PC and 
then begins analyzing the data. The system considers 2,000 
decisions and reduces them to five overall conclusions that are 
presented with narrative comment. The analysis takes about 
six minutes per bank. In tests, its conclusions matched those of 
the field testers 90 to 95 percent of the time. The system was 
implemented using GURU. 

Osborn, P. and W. Zickefoose, Building expert systems from 
the ground up, Al Expert, vol. 5, no. 5, pp. 28 — 35, May 1990. 

CARMA, Computer-Assisted Real Estate Market Analyst, 
assists in the evaluation of the real estate market. The system 
is rule-based, uses a backward-chaining strategy, and consists 
of ten different rule modules. The system was implemented 
using EXSYS and Lotus 1-2-3. CARMA asks questions 
related to the area under consideration, such as population and 
employment trends, household incomes, and housing demands. 
It then uses Lotus to calculate financial ratios to aid in 
producing its overall evaluation of the real estate market. 

Holmes, W.T. and M.E. Warkentin, The computer-assisted 
real estate market analyst: A knowledge-based real estate 
market analyst. Proc. of the 1989 Conference of the Northeast 
Decision Sciences Institute, 1989. 
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ELOISE, English Language— Oriented Indexing System for 
EDGAR, assists personnel at the U.S. Securities and Exchange 
Commission (SEC) with detecting unusual security 
transactions. EDGAR consists of a storage system for SEC 
filings that are received directly from filling companies. 
ELOISE analyzes the SEC filing documents using natural 
language processing techniques to detect the presence of 
certain predefined patterns and concepts. The system was 
developed using KEE and runs on a Symbolics LISP machine. 
It was developed at Arthur Andersen and Co. 



Behan, Joe, Overview of Financial Applications of Expert 
Systems, Proceedings of IEEE Computer Society, WESTEX- 
87: Proceedings — Western Conference on Expert Systems, 
Anaheim, CA, pp. 223—229, June 2—4, 1987. 

ESCAPE, Expert System for Claims Authorization and 
Processing, is used in the validation process for incoming 
warranty program checks at the Ford Motor Company. The 
system helps Ford dealers determine if a given vehicle is 
covered under warranty for the work proposed. The system 
checks each incoming claim and attaches an error code to any 
that are not valid. It verifies that the vehicle type, production 
date, mileage, part and labor costs, and other data are 
appropriate for the warranty coverage indicated by the 
submitting dealer. If the mileage is too high, if the vehicle line 
is not eligible for the specific policy, or if any other error 
conditions are identified, the claim can not be validated. 
ESCAPE was developed using ART-IMIMVS and runs on an 
IBM 3090 mainframe. It was developed by Ford Motor Co. 
and Inference Corp. 
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Bunney, W., et al., Ford Motor Company's system for claims 

authorization: 

Escape, The 1990 Second Annual Conference, Innovative 

Applications of Artificial Intelligence, 1990. 

FOLIO offers consultation in the area of portfolio selection by 
defining a client's investment goals and suggesting a means 
for attaining these goals. The system first determines the 
client's objectives then suggests percentages of each fund that 
should meet these goals. FOLIO was designed to make 
recommendations for dividend-oriented (low-risk stocks) and 
commodity-sensitive (higher-risk stocks) investments. The 
system is rule based and uses forward chaining. It was 
developed at Stanford University. 

Cohen, P. and M.D. Lieberman, A report on FOLIO: An 
expert assistant for portfolio managers, Proceedings IJCAI-83, 
pp.212— 214, 1983. 

HELDA is a help-desk assistant that supports customer 
service calls for software problems. Helda is composed of 32 
knowledge bases containing 3,500 rules. It contains two expert 
systems: ACE and SADAR. ACE automates problem 
description by guiding the user through a series of questions 
that establish what the caller was trying to do and what 
problems occurred. SADAR uses the results of ACE and 
searches for a past problem that is similar in description to the 
current one. SADAR also uses confidence factors to reflect the 
similarity between the current and past problems. The system 
was implemented using ADS and runs on an IBM 3084 
mainframe. Cost savings for the first year were $1,5 million. 
The system was developed at Cincom Systems, St. Louis, MO. 
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Kilhoffer, A. and C. Wisely, HELDA: The help-desk assistant, 
AL Expert, vol. 5, no. 2, pp. 57—59, Feb. 1990. 

INSURANCE RISK ASSESSMENT APPLICATION: An 
expert system was developed to assist an insurance company 
with determining the risk of underwriting life insurance 
policies. The source of knowledge for the system was the 
Lincoln National Life Underwriting Manual, which contains 
assessment rules for almost 500 diseases. The system has three 
main modules: documentation analysis and additional 
information requirements for professional and sport activities 
assessment, and assessment of diseases declared by the client. 
The system considers the client's blood pressure, weight, urine 
analysis, diabetes mellirus, myocardial infarct, and coronary 
diseases. It uses both rules and frames to code the knowledge, 
and employs a backward-chaining strategy. The system was 
implemented using PC PLUS on an IBM PC. The system was 
developed by Seguros America, Mexico. 

Vargas, D., An expert system for risk assessment in an 
individual's life, in Operational Expert System Applications in 
Mexico, F.J. Cantu-Ortiz, ed., Pergamon Press, 1991. 

LENDING ADVISOR assists bank loan officers with loan 
applications for lending to companies with $5 to 150 million in 
revenues. The system assesses the company's loan history, 
cash flows, and managing and marketing strengths. It then 
performs financial projections and calculates a risk assessment 
for the loan. The system is rule based, employs forward 
chaining, and was developed by Syntelligence for Wells Fargo 
Bank and First Wachovia Bank, using their own expert system 
shell called SYNTEL, which has its origin in the KAS shell. It 
runs on an IBM mainframe. 
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Hart, Peter, Amos Barzily, and Richard Duda, Qualitative 
reasoning for financial assessments: A prospectus, Al 
Magazine, vol. 7, no. 1, pp. 62 — 68, Spring 1986. 

Objective Financial System assists financial planners with 
preparing a financial plan for individuals with low or middle 
incomes starting at $30,000. The system makes 
recommendations on income tax planning, living expenses, 
debt management, personal residence, education funding, 
general insurance management, retirement planning, estate 
planning, life insurance, and general investments. It is rule 
based and makes extensive use of databases to hold the current 
market data. The system runs on the DEC PDP-1 1 series of 
computers and was developed at Objective Financial Systems, 
Inc., Columbus, OH. 

Behan, Joe, Overview of financial applications of expert 
systems, Proceedings of IEEE Computer Society, WESTEX- 
87: Proceedings — Western Conference on Expert Systems, 
Anaheim, CA, pp. 223—229, June 2—4, 1987. 

RAP, Relocation Allowance Planner, is an expert system that 
assists government employees who need to interpret and apply 
the Federal Travel Regulations for relocation purposes. A 
person who is intending to relocate can interact with the 
system beforehand to find out whether he is eligible for a 
relocation allowance, which kinds of expenses are covered, 
and the amounts that are considered reasonable. It is rule- 
based system implemented on a DOS-based microcomputer. 
The inference engine is written in Arity PROLOG and the user 
interface is written in Microsoft C. The system was developed 
at the National Center for Toxicological Research (NCTR) and 
the University of Arkansas. 
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Berghel, H., et al., An expert system for government 
regulations, PC Al, vol. 4, no. 6, pp. 50—53, 
November/December 1990. 

STOCK MARKET PREDICTION APPLICATION: an 

expert system was developed using an induction technique to 
improve the reliability of stock market prediction. The 
problem chosen focused on predicting intermediate 
fluctuations in the movement of the market for 
nonconservative investors. Information for the system was 
obtained from the Wall Street Journal, and from interpretations 
of trend-charting techniques. Three different results were used 
to categorize the prediction: bullish (forecasting an upward 
trend), bearish (forecasting a downward trend), and neutral 
(indicating that either call was too risky). The system used the 
1D3 algorithm to induce its knowledge base. 
Braun, H. and J.S. Chandler, Predicting stock market behavior 
through rule induction: An application of the learning-from- 
example approach, Decision Sciences, vol. 8, no. 3, pp. 415 — 
29, Summer 1987. 

TAXAD VISOR appraises financial condition of estates 
valued at over $ 1 75,000 and suggests strategies for estate and 
tax management. The system provides advice on insurance 
purchases, retirement actions, transfer of estate, and gift and 
will issues. It is rule based and uses backward chaining. The 
system was developed at the University of Illinois, 
Champaign — Urbana. 

Michaelsen, R., A knowledge-based system for individual 
income and transfer tax planning, PhD Thesis, University of 
Illinois, Accounting Dept, Champaign-Urbana, 1982. 
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TAXPAYER SERVICE ASSISTANT (TSA) helps assistors 
provide advice to taxpayers on tax law topics. The US Internal 
Revenue Service (IRS) employs 5000 assistors to answer 
telephone inquiries from taxpayers. TSA serves these assistors 
by improving the correctness and completeness in answers 
provided to the over 18 million calls on tax laws that are 
received yearly. The system was developed at Internal 
Revenue Service, Washington, DC. 

Beckman, T.J., An assistant expert system: Assisting assistors 
in assisting taxpayers. Antonisse, H.J., Benoit, J.W., and 
Silverman, B.G. (eds.), Proceedings of the Annual Al Systems 
in Government, Washington, DC, IEEE Comput. Soc. Press, 
Washington, DC, pp. 210—217, March 1989. 

UNIK-FCST, UNified Knowledge-ForeCaST, assists with 
making adjustments in statistical forecasting of the demand for 
oil products. Time series models have served as a highly useful 
forecasting method, but are deficient in that they merely 
extrapolate past patterns in data without taking into account 
expected future events and other qualitative factors. To 
overcome this limitation, forecasting experts in practice 
judgmentally adjust the statistical forecasts. UNIK-FCST 
learns from historical judgmental adjustments through 
generalization and analogy, reasons based on similar cases, 
and composes and decomposes the impacts of simultaneous 
judgmental events nonmonotonically. The system was 
developed at Korea Advanced institute of Science and 
Technology, Seoul, Korea. 
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Lee, 3., et al., UNIK-FCST: Knowledge-assisted adjustment of 
statistical forecasts, Expert Systems with Applications, vol. 1, 
no. l,p. 3949, 1990. 

ACIM is an expert system that assists helicopter pilots in 
flying their aircraft. ACIM integrates information from 
numerous aircraft systems and determines what, when, where, 
and how information should be provided to the pilot. The 
system is implemented in KEE on the TI Explorer workstation. 
ACIM was developed at Boeing Military Airplane Company, 
Wichita, KS. 

Martz, S„ C. Leininger, and J. Ducas, Advanced helicopter 
cockpit information management, pp. 1 — 8, 1987. 

ACOUSTIC SIGNAL INTERPRETATION 

APPLICATION: An expert system was developed to assist a 
sonar operator in the identification of acoustic sources. The 
system extracts features such as line families or interference 
patterns from raw acoustic data. It then uses a rule-based 
approach to match these features with known classes of 
vehicles. This matching process is performed using a 
Dempster-Shafer inexact reasoning approach that permits 
matches to be rank ordered. The system was developed at 
Defence Research Establishment Atlantic, Nova Scotia, 
Canada. 

Hughes, R. and J. Maksym, Acoustic signal interpretation: 
Reasoning with nonspecific and uncertain information, Pattern 
Recognition, vol. 1 8, no. 6, pp. 457—483, 1 985. 

ADRIES, Advanced Digital Radar Imagery Exploitation 
System, is a test bed for research on extracting information 
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from radar imagery. The system is capable of producing 
interpretations of possible military situations given the radar 
imagery, terrain data (maps or digital terrain databases), and 
other .tactical data. The system is model based and employs a 
Bayesian probabilistic inference network. 

Models represent knowledge of the organization and 
formations of military units. The system can use these models 
with terrain information to determine the likelihood of the 
presence or absence of certain types of enemy forces. The 
system contains a distributed set of objects that communicate 
through message passing. The system was developed at 
Advanced Decision Support Systems, Mountain View, CA. 

Levitt, I., et al., Terrain knowledge elicitation for ADRIES, 
Part II, Contract DACA76-86-C-00 10, Decision Support 
Systems, Mountain View, CA, Oct. 1987. 

BATTLE determines allocations for a set of weapons to a set 
of targets, In the system, each resource is a military weapon 
and each task to which a resource can be allocated is firing at a 
military target. An evaluation function is used to determine the 
expected reduction in target value for the applied weapon. 
After the calculation of individual effectiveness values, 
portions of an allocation tree are constructed to determine 
good allocation plans for a set of weapons. It was designed for 
use by the U.S. Marine Corps' Marine Integrated Fire and Air 
Support System. BATTLE represents its knowledge in rules 
and performs inexact reasoning using PROSPECTOR-like 
certainty factors. The system was developed at the Naval 
Research Laboratory, Washington, DC. 
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Slagle, J. and M. Gaynor, Expert system consultation control 
strategy, Proceedings AAAI-83, pp. 369 — 372, 1983. 

EPES assists F-16 pilots for in-flight emergencies. In an 
emergency situation, the system first warns the pilot of the 
event, recommends corrective procedures, then automatically 
takes control if corrective action is not taken. The primary goal 
of the system is to maintain the aircraft's speed, heading, and 
altitude. 

The knowledge base for EPES includes parts, goals, and rules, 
and implements emergency procedures from an F-16 flight 
manual. Semantic network and rule-based knowledge 
representation strategies are employed within the system. The 
system is implemented in LISP on a LISP machine and was 
developed at Texas Instruments. 

Anderson, B.M., N.L. Cramer, M. Lineberry, G.S. Lystad, and 
R.C. Stem, Intelligent automation of emergency procedures in 
advanced fighter aircraft, Proceedings of the First Conference 
on Artificial Intelligence Applications, IEEE Computer 
Society, Denver, CO, December 1984. 

,! 

ESL aids the military intelligence analyst in performing the 
Indications & Warning task: assimilating hundreds of 
incoming reports, and predicting where and when an armed 
conflict might erupt next. The system currently contains 60 
condition/action rules and 1 70 other frames that deal with the 
sorts of objects rules, and to keep the human analyst abreast of 
the situation. The system is and processes that are being 
reported on. It employs a two-dimensional blackboard to 
accommodate reports from very different sources, to 
efficiently trigger relevant implemented in LISP on a Xerox 
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workstation. It was developed at California University and 
Stanford University. 

Lenat, D.B., A. Clarkson, and G. Kiremidjian, An expert 
system for indications and warning analysis, IJCAI-83, 
Karlsruhe, vol. 1, pp. 259—262, 1983. 

• FORCE AGENT is an adaptive simulation model that 
simulates ground, air, and naval warfare in both conventional 
and nuclear settings. The system is adaptive because it permits 
three rule-based modules to examine the current state of affairs 
as the simulation proceeds, allowing those modules to alter the 
course of events. The system was developed at the Rand Corp., 
Santa Monica, CA. 

Shukiar, H., The Rand strategy assessment center system 
perspective, Conf. Of Soc. for Computer Simulation, Boston, 
MA., pp. 1—22, July 23—26, 1984. 

HANNIBAL monitors enemy communication and performs a 
battlefield situation assessment. The system uses data about 
the location of the communications and signal characteristics 
such as the frequency, modulation, channel class, etc. 
HANNIBAL is rule based within a blackboard structure. The 
system is implemented in AGE and was developed at ESL. 

Brown, H, J. Buckman, R. Engelmore, D. Harrison, and C. 
Pfefferkorn, Communication intelligence task— HANNIBAL 
demonstration, Report, ESL, Inc., Sunnyvale, Calif., 1982. 

Intelligent Weapon Suggestion System is a research expert 
system built to assist the Weapons Department Head on board 
a naval warship in making accurate and efficient decisions in 
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critical battle situations. The system receives preprocessed 
sensor input, determines what contacts are present, performs 
target analysis and correlation based upon the current tactical 
situation, and suggests the most effective weapon(s) to deploy 
against various hostile targets. Simulation results have shown 
that the system can provide timely decision support in a time- 
critical combat environment. The system was implemented 
using KEE and was developed at Naval Postgraduate School, 
Monterey, CA. 

Weng, W.J., Rule-based weapon suggestion system for 
shipboard three dimensional defense, Master's thesis, Naval 
Postgraduate School, Monterey, CA., Dec. 90. 

MINEPLAN, Minefield Planner Expert System, assists Navy 
personnel with laying mines. Minefield planning requires 
consideration of a number of factors: 
mine actuation, enemy target factors, potential mine 
countermeasures, aircraft delivery factors, etc. A large search 
space of possible solutions exists that requires analysis of 
factors such as placement of the minefield, number and type of 
mines, mine settings, etc. The system was developed at the 
Naval Surface Warfare Center, White Oak, MD. 

Rock, D., et al., Al and the military: Time for a standard, AT 

Expert, vol. 5, 

no. 8, pp. 56 — 64, Aug., 1990. 

PILOT'S ASSOCIATE is an intelligent flight simulator. The 
system is interfaced to symbolic processors that act as the 
flight simulator. The system consists of a VAX-i 1/780 driving 
a full, six-degree-of-freedom simulator linked by Ethernet to 
three Symbolics LISP machines. On the LISP machines are 



369 



J.I.I'. I.. '.IJHI.IJ.LI.il J Hi J.I I. I„|.' I I. I l .l .lll .'.|., l|. '.II: 



expert systems perfonning situation assessment, tactics and 
route planning, and intelligent pilot — vehicle interface. The 
system was developed at Lockheed. 
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